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OJIM 218.2.051-2015
OTPACJIEBOM JIOPOXXHBIM METOJMYECKUM NOKYMEHT

PexoMeHaanuu N0 NPOEKTHPOBAHUIO H PacyeTy
NMPOTHBOOOBAIBHBIX COOPY>KeHHI HA AaBTOMOOHJIBHBIX I0POTax

1 O61acTH NIpUMeHeHHS

1.1 OrpacneBoil JOpOKHBIA METOAMYECKUH HOKYMEHT «PeKoMeHIauuu
1O IPOCKTHPOBAHMIO W PacyeTy  MPOTHBOOOBAJIBHBIX  COOPYJKEHHH  Ha
aBTOMOOMJIBHBIX JIOporax» (ajee — METOJMYECKUA JOKYMEHT) SIBJISETCS aKTOM
PEKOMEHIATEIBHOIO XapakTepa.

1.2 Hacrosmmii Meroauueckuii AOKYMEHT TMpeJHa3HadeH Ui BeIOOpa
BapHaHTa U pa3pabOTKU IIPOEKTa NMPOTUBOOOBAIBHBIX COOPYXEHHH HA HOBBLIX U
SKCIUTYaTHPYEMBIX YUacTKaX aBTOMOOHIIBHBIX JOPOT.

1.3 MeTtoauueckuit JIOKYMEHT PEKOMEHIOBAH K MPUMEHEHHIO
H3bICKATEIECKAMY, TMPOEKTHBIMHM, CTPOUTENBHBIMH H  SKCIUTYaTHPYIOLMMH
OpraHM3alMsAMHU, a TaKKEe TIOCYJAPCTBEHHBIMH HCHONHUTCIBHEIMH OpraHaMu

YIIPABIIEHHUs NOPOXKHBIM X035 CTBOM IpH coOmoieHnM TpeboBanuii [1].
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2 HopMaTHBHBIE CCHLIIKH

B HacTosmieM METOOWYECKOM MOKYMEHTE HCIONB30BAHEl HOPMATHBHBIC
CCBUIKH Ha CJICAYIOIHE JOKYMEHTHL:

T'OCT 518084 I'pyntel. MeTop1 1aboparopHOro onpeeneHus Gu3nIecKux
XapaKTePUCTHK

I'OCT 8267-93 IllebeHpr M TpaBHWii W3 IUIOTHEIX TOPHBIX IIOPOX JUIS
CTPOMTENbHBIX paboT. TEXHHYECKUE YCITOBHS

T'OCT 8736-93 Ilecok Amst CTPOUTENbHBIX PadOT. TeXHUUECKUE YCAOBUS

T'OCT 10178-85 TTopTnaHAUEMEHT M MUTAKOMOPTIAHALEMEHT. TeXHUYECKHE
VCITOBHS

T'OCT 52398-2005 Knaccudukauuss aBTOMOOMABHBIX J0por. OCHOBHBIE
TapaMeTpsl 1 TpeOOoBaHUS

I'OCT 12248-2010 I'pyrTl.  Metroapl  1a0OPaTOpPHOrO  ONPEACICHUS
XapaKTePUCTUK MPOYHOCTH U AeopMUpyeMOCTH

I'OCT 12536-2014 Metoasl 11a00paTopHOro orpeeNeHus
TPaHyIOMETPIUYECKOTO (3€PHOBOTO) M MIKPOArPETaTHOTO COCTaBa

T'OCT 20276-2012 I'pyHTHI. Mertonst MOJIEBOTO onpeaeneHus
XapaKTePUCTHK MPOYHOCTH U IeHOopMUPYEMOCTH

T'OCT 20522-2012 I'pyHTHI. Meronsl  craTucTH4ecKoif  0OpaboTKH
PE3YIETATOB UCTIBITAHUM

T'OCT 21153.0-75 Tlopoas!l roprele. Ot6op mpod w obmme TpeboBaHHA K
MeToaaM (GU3MIeCKUX UCIBITAaHUH

TI'OCT 26633-2012 beToHB! TsKENBIE M MEIKO3CPHUCTBIE. TeXHUYECKHUE
yCIIOBUS

T'OCT 31937-2011 3maumss w coopyxkeHws. IlpaBuna oOcliemoBaHWS |
MOHUTOPHHI'a TCXHUYCCKOI0 COCTOSHUL

T'OCT P 52748-2007 Jlopor  aBTOMOOWIBHBIE  OOIIETO  ITOJG30BAHMS.
HopMmatuBHBEIC HArpy3KH, pacdeTHBIE CXEMBI HArpyKeHHss U TabapuTel

TPUOTKEH Ust
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CIT 14.13330.2014 CTtpouTenseTBo B CeMCMUYECKUX paiioHax
(axtyamusuposanras pegaxuust CHulT I1-7-81%)

CIT15.13330.2012 KameHHbIE u apMOKaMEHHEIE KOHCTPYKLIHH
(axtyamusuposannas pegakuust CHulT I1-22-81%)

CI116.13330.2011 CtambHble KOHCTPYKIMH (AKTyaJIM3HPOBAHHAS pPeNAKIASL
CHulI II-23-81%)

CI120.13330.2011 Harpy3ku U BO3ACHCTBHS (aKTyaTH3HPOBaHHAS peIaKIys
CHulI 2.01.07-85%)

CI122.13330.2011 OcHoBaHuA 30aHUI M COOPYXKEHHH (aKTyaln3HpoBaHHAS
pemaxtms CHull 2.02.01-83%)

CI124.13330.2011 Cgaitable (yHIAMEHTHl (aKTYaTM3UPOBAHHAS PEMAKIINA
CHulI 2.02.03-85)

CI134.13330.2012 ABTOMOOWIIBHBIE HOPOTH (aKTYaIM3UpOBaHHAs PETAKINA
CHulI 2.05.02-85%)

CI135.13330.2011 Moctel U  TpYOBI (akTyanu3upoBaHHas peHAKIHA
CHull 2.05.03-84%*)

CIT145.13330.2012 3eMisiHBIE COOPY>KCHMSI, OCHOBaHMS U (PyHAAMEHTbHI
(axryanuszupoBanHas peaakiys CHull 3.02.01-87)

CIT47.13330.2012 MHKeHEpHbIE U3bICKAHUS IS CTPOMTENLCTBA. OCHOBHBIE
HONOKeHHs (aKTyannsupoBanHas penakiws CHull 11-02-96)

CIT163.13330.2012 BetoHHbIE U Kene300€TOHHBIE KOHCTPYKIMH. OCHOBHBIE
NONOKeHHs (aKTyann3upoBanHas peraxmus CHull 52-01-2003)

CI1116.13330.2012 MuxxeHepHast ~ 3alquTa  TEPPUTOpUH, 3maHWAM H
COOPY)KEHHMI OT OMACHBIX TEOJIOTHYECKWX TPOoIeccoB. OCHOBHBIE MOJIOKCHHS
(axryanmusupopanHas peaakuus CHull 22-02-2003)

CI1122.13330.2012 ToHHENH  SKENE3HOMOPOKHBIE W ABTOAOPOXKHBIC
(axryanuzupoBanHas penakius CHull 32-04-97)

W
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3 TepmuHbI H onpeAesIeHUst

B macrosmem  OJM  NpUMEHEHBI  CIEAYIOIIAE  TEPMHUHBI  C
COOTBETCTBYIOLIUMH OTIPEAEIICHUAMU:

3.1 apkep: JleTane WM YCTPOWCTBO MEXAHWYECKAM WIHM XUMHYECKHM
CrocoO0M 3aKpPEIUIAIOMIAACcs B HECYLIEM OCHOBAHMM W YICPKUBAOIMIAS KaKyHO-
100 KOHCTPYKLIMIO.

3.2 akTHBHAA NPOTHBOOOBAIbHAS 3auTa: KoMIuieke Mep, HapaBIEHHBIX
Ha OPEAYIPENKICHAE Pa3BUTHS CKATbHO-00BATBHBIX TIPOLIECCOB.

3.3 BpIBaJI: BHe3anHbIli OTPHIB M NAJCHUE, OTAENbHBIX IMBHI0O W ONOKOB
TOPHBIX IIOPOA, M3 OTKOCOB BBIEMOK W IOJYBBIEMOK, C KPYTHIX WU OTBECHBIX
CKJIOHOB, CJIO’KEHHBIX CKAJIbHBIMU MJIH TIOYCKATBHBIMHU MOPOIAM.

3.4 peiBeTpuBanue: [Iponecc ¢usnyeckoro paspymeHus H XUMUYECKOro
Pa3JIOKEHHs TOPHBIX MIOPOJ, O] BIMSHUEM KONeOaHuil TeMIepaTyphl, 3aMep3aHus
1 OTTaUBAHMS BOJBI.

3.5 3aKkpenJieHHe IPYHTOB: MeponpusTiss 1O  MOBBILICHHIO  HECYILEH
CIIOCOOHOCTH TPYHTOB, YMEHBIIEHHIO WHTCHCHBHOCTH UX BBIBETPHBAHUS MyTEM
MHBEKINY CIEIUATIBHEIX PACTBOPOB.

3.6 koab4ay:KHas ceThb: CeTh, M3rOTOBJEHHAS  CIUIOIIHBIM  KAaHATHBIM
IUNIETEHUEM W3 OTIEJIbHBIX, HE3aBUCHMBIX JPYr OT Jpyra KOJell W3 CTalbHOIi
OLMHKOBAHHO! NMPOBOJOKH, COCAMHEHHBIX BOSOMHO MO IEPUMETPY C COCEIHUMH
KOJIBLIAMH.

3.7 o6Baa: OTpPBIB Macc TOPHBIX MOPOJ OT CKJIOHOB W MX TaJCHUE BHU3 TIOX
BIUSHHAEM CHJBl TSDKECTH C ONPOKHJBIBAHMEM M II€pPEeKaThIBaHHEM 0€3
BO3/JICUCTBHUS BOJBI.

3.8 oceInb: JTenpHOE (B TEYEHHE MHOTHX JIET) ABIDKCHHUE BHU3 IO CKIIOHY
HAKONUBIIEHCA  HECBA3HOM  MacChl  MENKMX  OOJOMOYHBIX — ITPOAYKTOB
BLIBETPHBAHHMA C MAIBIMH CKODOCTSIMH M TOJBKO B IIOBEPXHOCTHOM CIIOE.
HMHTEHCHBHOCTL  IBWDKEHUS OCBHIIM MOJKET CYLIECTBEHHO M3MEHUTHCSA IOJ

BO3/ciicTBIEM aTMOC(HEPHBIX OCATKOB.
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3.9 naccuBHasi NPOTHBOOOBAIbHAS 3aUTa: KOMIUIEKC Mep, HalpaRICHHbIX
HA TPEJIOTBPALLICHHE U CHIDKCHHE BO3IEHCTBIS CKaTbHO-00BATBHEIX MPOLIECCOB HA
3aMIAMAEMbIH 0OBEKT.

3.10 nponyckarouiue coopyxeHusi: COOpY>XeHHs, TpeTHA3HAYCHHbIE I
OTBEJCHHS M IPOIyCcKa NPOAYKTOB OOBAJOB, BBLIBAIOB, OCHIMEH HAX WIN IOJ
3aMHUITAEMBIM 00BEKTOM.

3.11 ckambHO-00BANLHBIE Iporecchl: COBOKYIHOCTE OIACHBIX ~ I®OJIOTMHYECKHX
IIPOLIECCOB, NMPOSBJIAIOIUXCS B BUIE 00BAIOB, BEIBAIIOB U OCHITIEH.

3.12 TopMO3HOE YCTPOIiCTBO: DHEPrONOMIOMAIOIE  YCTPOHCTBO,  TPEIHA3HAYCHHOE
JUISl CHUSKEHUS BO3JCHCTBHS TMHAMUYECKUX HATPY30K HA KOHCTPYKIIHIO.

3.13 ynaBnuBaromue coopysxenusi: CoopyXeHUsI, NpeIHA3HAUCHHBIE s
NepeXBaThIBaHUs TPOAYKTOB OOBATOB, BEIBAJIOB, OCHIIEH IIEpeN 3alIUIIACMBIM

00BLEKTOM.
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4 O01mHe MoJI0KeHHA

4.1 TIpoTHBOOOBAJTEHBIE COOPY)KEHUS TIPSAHA3HAYCHBI IS  O0ECTIeUCHHS
6€30MacHOil DKCIUTyaTallul y4YacTKOB aBTOMOOWJIBHBIX JOPOT, TOJBEPIKEHHBIX
BO3JICHCTBHUIO CKAIbHO-00BAIBHBIX ITPOLIECCOB.

4.2 Tlpn NPOCKTUPOBAHUH, CTPOUTENBCTBE U JKCIUTyaTaluu
NIPOTHBOOOBAJILHBIX COOPYXKCHHMI HAa aBTOMOOWIBHBIX JAOPOrax HEOoOXOAMMO
coomozaare TpeboBanus CIT 34.13330 u CIT 116.13330, a Takke y4UTHIBATDH
PEKOMEHAAIMH HACTOSILLETO METOAMYECKOTO JOKYMEHTA.

4.3 VcXOOHBIM TIONIOXKEHWEM JUISl TMPOEKTUPOBAHUS TPOTHBOOOBAIBHBIX
COOPY)XECHHI SBJISETCS BBISBICHME NPUPOJHBIX M TEXHOTEHHBIX (HaKTOpOB
pa3pyLIAOINX BO3AEHCTBUI, MPUCYTCTBYIOIMX WM CHOCOOHBIX TPOSBHTHCA B
NEePHOJ WX HKCILUTyaTaI[Mi Ha PacCCMaTPHBAEMOM YYaCTKE aBTOMOOHMIBHOM JOPOTH.
TpeboBanus K KaueCTBY MCXOJHBIX JAHHBIX UL IPOCKTHPOBAHUS IIPUBEACHHL B
pazaene 5 HacTOSIIEro METOANIECKOr0 JOKYMEHTA.

4.4 PazpaboTKy mpoeKTa U pacieT IPOTUBOOOBAIIBHBIX COOPYKEHHI CleyeT
BBIMOJTHATE B COOTBETCTBHH C PEKOMEHIALMAMHU PA3AcioB 6 1 7 € y4ETOM YpPOBHS
OTBETCTBEHHOCTH  3ALIMLIAEMOr0  ydacTKa aBTOMOOMJBLHOM  OOPOTH,  €ro
KOHCTPYKTHBHBIX M OKCIDIyaTAllMOHHBIX OCOOCHHOCTEH, a TaKKe BO3MOXKHBIX
U3MECHEHUH B OKPYIKAIOLICH cpelie B CBA3H € UX IIOCTPOHKOIA.

Ilpn TPOEKTHPOBAHWU IPOTUBOOOBANBHBIX  COOPYKEHHI HEO0OXOIUMO
YUUTBIBATE  AedopMalMu OTKOca (CKJIOHa) MO  MEXaHW3My  CMELICHHUS,
MAacIITAOHOCTh IIPOSBJICHUS, LUKIUYHOCTH M IPUYUHBL PA3BUTUS CKAIBHO-
OOBATBHBIX TIPOLIECCOB, KOHKPETHBIE WHXKEHEPHO-TCONOTMYECKUE YCIOBUS U
IIPOTHO3 MX M3MEHEHUS B IIEPUO/]] CTPOUTEIBCTBA U SKCIUTyaTallul O0BEKTA.

45TIpy HE3HAUUTEIBHBIX 00BEMaX CKalbHO-OOBAIBHBIX IIPOLIECCOB (10
HECKOJBKMX THICAY KyOWMYeCKMX METpoB), oOecmeueHHe HaaeKHOCTA U
Oe3omacHOM JKCIUTyaTallMy OOBEKTOB  JOPOKHOTO — XO34HCTBA  BO3MOKHO

CpeICTBAMH  aKTHBHOM  (CM. pa3men6) ©  maccuBHOM (oM. pazzen 7)
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TIPOTHBOOOBANTEHON 3AIUTHI, KOTOPEIE MOTYT MPHUMEHSATECS KaK CAMOCTOSTEIBHO,
TaK U COBMCCTHO, B CTHHOM KOMIIJICKCEC.

Ha yuacTkax BO3HMKHOBEHMSI KPYIHBIX CKalbHO-OOBAIBHEIX MPOLECCOB (B
00bEMax, MPEBBIIAIOLINX AECATKH THICSY KyOMYECKMX METPOB), LEIECOOOPA3HO
OCYLICCTBIATL BbIHOC 00BEKTOB M3 30HBI BCPOATHOI'O BOBﬂeﬁCTBHH O6Ba.]'10B,
OpelycMaTpuBaTh yCTPOHCTBO OOXOMOB OTKPBITOH Tpaccolf (B TOM umCie
3CTaKagaMH) WIH B TOHHENSX.

4.6 Ilpu MpoeKTUPOBAHUU [TPOTUBOOOBATIBHBIX COOPY>KEHUM 1 MEpONpUATUil
CJIEAYeT PacCMAaTPHUBaTh PA3IMYHBIE BAPUAHTBI IPOCKTHBIX PEMICHWI C LETbEO
BbIOOpa Hauboiee ONTUMAIBHOTO M3 HUX MO 3(P(PEKTHBHOCTH, HANEIKHOCTH,
TCXHOJIOTUW BBIMTOJTHCHUA U 3KOHOMHUYHOCTH € YYETOM MPOTrHO3a B3aUMOICHCTBUS
KOMIUIEKCA C OKpY)KAroIIed MPHPOAHO-XO3SMCTBEHHON cpenoii u obecmeueHus
HaWIMydIMX yCIOBHH €ro cojepkaHdss B IIPOLECCE CTPOUTENBCTBA H
OKCILUTyaTaluu.

BriGop ONTHManbHBIX MPOEKTHBIX pEIICHUH JODKEH COMPOBOXKAATHCS
COOTBCTCTBYIOIIMM  TEXHUKO-OKOHOMHUYCCKUM 06OCHOBaHI/ICM, npu paspa60TI<e
KOTOPOr0 CIEAYET YUYHTHIBATH CTEIEHb LENCCOO0pasHOCTH M 3(PeKTHBHOCTH
Pa3IUYIHBIX BapHaHTOB. Texanyeckre H TEXHOJIOTHUCCKIC PCIICHAA KOHKPCTHOTO
BapUaHTa JO/DKHBl COJAEP)KaTh OLEHKM JKOHOMHMYECKOTO, COLMAIbHOIO |
IKOJIOTHYECKOT0 3P HEeKTOB IPH €ro OCYIMICCTRICHHM.

4.7TIpu Hamuuuu Ha OOBAJOONACHOM Y4YacTKE AaBTOMOOWJILHONM JOPOrd
JpYruX ONACHBIX TIEOJIOTMYECKMX  MPOLECCOB  (OMON3HEBBIX,  CEJEBBIX,
JIABUHHBIX U JP.), MEPONPHSTHS, IPEAHA3HAYCHHbIE AJIS MX JIOKATM3ALMK, CIIEyeT
YBA3BIBATh C MPOTHBOOOBATIEHEIME COOPYKECHHSIMH.

4.8 TIpu Ha3HAYeHWM CPEICTB NMPOTUBOOOBAIBHON 3allIUTHI PEKOMEHIYETCS
NPUMEHATH KOHCTPYKITHH 3aBOJICKOTO M3TOTOBIICHHS, a TAK)Ke KOHCTPYKIINH, TIPH
BO3BEICHUM KOTOPBIX 0O0ECHEcUMBACTCd MEXaHM3alMs MpOM3BOACTBA pPaboT.
Pa3Mephl KOHCTPYKITHIA CIEAyeT HA3HAYATh UCXOAS U3 IPUHLMIIOB MOJYJIBHOCTH U
yHH(QHUKAMKM ~ DJMIEMEHTOB, a4  Takke  MAaKCHMAJBHOTO  WCITOJB30BaHUS

IPy30HOABEMHOCTH TPAHCHOPTHBIX CPEICTB M KpaHOBOTo obopynoBanus. B
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NpOEKTaX TPOM3BOACTBA pPalOT M OpraHM3alUl CTPOMTEIBCTBA  CIEAYET
IpelycMaTpuBaTh IPEAMOHTAXHYIO TIOATOTOBKY W KPYIHOY3JIOBYIO COOPKY
KOHCTPYKTUBHBIX 3JIEMEHTOB.

4.9 TIpoekT  NPOTHBOOOBAIBHBIX  COOPY)KEHHMH  NOJDKEH  OTBEYaTh
TpeOoBanusiMm  CII34.13330 00 oxpaHe Okpykawoomeil cpeapl u  TIpH
HEOOXOIMMOCTH  BKIIOYATh  pa3paboTKy  KOMIUIEKCA  IPHPOAOOXPAHHBIX
MEPOIPHATHH, MPESyCMAaTPUBAIOIIMX HETPEBBIICHHE JOMYCTHMOIO YPOBHS
AHTPOIIOTCHHOIO BMEIIATENLCTBA B IPHPOJHYIO CPEAYy H TapaHTUPYIOLIMX
NpeIOTBPALEHHE PA3BUTHS B HEM HEraTUBHBIX MPOLIECCOB.

4.10TIpx BBIMONHEHWH CTPOUTEIHHO-MOHTAKHBIX PabOT MO BO3BEICHUIO
NPOTUBOOOBAIBHBIX COOPY)KEHHH CIICAyeT BEIIONHATH PEKOMEHAALMA pasjena 8
HACTOSIIEr0 METOAUYECKOTO JOKYMEHTA.

4.11 JInsa KOHTpoJs paboTHl MPOTHBOOOBABHBIX COOPYXKCHHIl B TIEPHOJ WX
CTPOUTENIECTBA M OKCIUTYaTAllMH BBIIOJHSIOTCS TEOTEXHUYECKHH MOHMTOPHHI U
NpoQuIakTH4eCKue paboTHl B COOTBETCTBHM C Pa3feloM 9  HACTOSIIETO

MCTOAUYCCKOTO TOKYMECHTA.
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5 TpeGoBaHUA K HCXOAHBIM JAHHBIM /ISl IPOEKTHPOBAHHUSA
5.1 O0wue nonoxeHust

5.1.1 VcxomHble AAHHBIE IS TPOSKTHPOBAHHUS CPEICTB MPOTHBOOOBAIBHOM
3aIMUTH  JOJDKHBI OXBATHIBATH BECh KPYI CBEACHUH, HEOOXOMUMBIX A
onpefcneHHs BEJMYMH JCHCTBYIONMX HArPYy30K, HA3HAYEHWs OCHOBHBIX
MapaMeTpoB KOHCTPYKIMA M TEXHHKO-5KOHOMUYECKOH OLIEHKH NPEMIAraeMbIX
BAPHAHTOB ITPOCKTHHIX PELICHUI.

5.1.2 VicxomHble AaHHBIE IS TPOSKTHPOBAHUS CPEICTB MPOTHBOOOBATBHOM
3AIUTH AOJDKHBI BKITIOYATh!

- oOmme cBesieHns 06 00BAIOOMTACHOM YIacTKe aBTOMOOMJIBHOM JOPOTH;

- MaTepuabl BLIMOMHEHHBIX HA YYACTKE MIKEHEPHBIX U3bIcKaHui (5.1.3);

- Ppe3yNBTaTHl TE€OTEXHMIECKOT0 MOHWUTOPHHTA U OIBITHOTO COpachIBaHHS
00JIOMKOB CKaJILHOTO I'PyHTa Ha y4acTke (cM. 5.1.9);

- CBEJCHUS O IEPCHEKTHBAX pPAa3BUTHs MCCICAYEMOTO Yy4YacTKa ODOIH,
JaHHEIE 110 IIPOTHO3Y HOCICACTBHA M IMOTEPh (COLHAIBHBIX, 3KOHOMHYCCKUX H
JKOJIOTHYECKMX) OT BO3ACHCTBHS OMNACHBIX IPUPOAHBIX MPOIECCOB  HA
HCCIIEAYEMBIH y4acTOK JOPOTH.

5.1.3 VcxomHble AaHHBIE UTS MPOSKTHPOBAHUS CPEACTB IIPOTHBOOOBAIBHOM
3aIIUTEl AOJDKHBEL OBITH OCHOBAHBI Ha 0000mIeHHON MH(OpMaK, 0XBaThIBAOMIEH
BCC BHIbl HHXXCHEDHBIX W3bICKaHWH (reodcsudeckux (cM. mnoxapazaen 5.2),
re0JIOTMUECKUX (CM. Toapa3es S5.3), SKOJIOrHYECKUX U THAPOMETEOPOIOTHIECKHX ),
BBIIIOJIHEHHBIX HA HCCIELYEMOM YYACTKE aBTOMOOWIBHOH noporun. MHeHEpHBIE
W3BICKAHUS CIIEAYET BBHIMONMHATL B COOTBETCTBUM ¢ TpeOoBanusiMu CI147.13330 u
PEKOMEHJALMSAMHE HACTOSIIIETO METOANIECKOTO JOKYMEHTA.

5.1.4 ITpu BBHINOJHEHHH MHXKCHEPHBIX W3BICKAHWH CIENYeT YYMTHIBATh BHJ
y4JacTka aBTOMOOMIBHOIN JOPOTH: JKCINTYyaTHPYEMEIH, PEeKOHCTPYHPYEMEI WM
0OBEKT HOBOTO CTPOUTENBCTBA.

Ha »kclulyaTpyeMBIX y4acTKaX CKalbHO-OOBajbHBIE IPOLECCH B

OOMNBIIMHCTBE CIy4yacB B 3HAYNTENBHOH cTemeHH u3y4yeHH. HeobxoaumocTs

9
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YCUWJICHUSI UMEIOIIMXCS WM CTPOUTENBCTBA HOBBIX — IIPOTUBOOOBAIBHBIX
COOPYXKCHHH W TIPOBEACHUS OIMOJIHHUTENBHBIX MEPONPUATHI B JAaHHOM CiIydae
BBI3BIBACTCS PA3BUTHEM IUTM MOSIBIIEHHEM HOBBIX eopMaruii OTKOCOB (CKJIOHOB).

Ha pexoHCTpyHpYeMBIX ydYacTKaxX CKalbHO-0OBaJIbHBIE IIPOLECCHI TaKkKe
U3Yy4YEHBbI, HO INPH IIPOM3BOACTBE CTPOMTENBHEIX PabOT BO3MOXKHO W3MEHEHHE
COCTOSIHUSL OTKOCOB (CKJIOHOB) BCJICACTBME MOAPE30K, VIOIOXKCHUsS WIM HX
HarpyxeHus. Heo6XomuMocTh HOBBIX WM3BICKaHWIT MOJDKHA OOOCHOBHEIBATHCS C
YYETOM UMEIOMUXCA MATEPAAIOB IO MPOTHO3UPOBAHUIO YCTOHYMBOCTY M OLEHKA
BIIMSIHMS TEXHOICHHBIX BO3AEHCTBHIL HA OTKOC (CKIJIOH).

Jlnst 00BbEKTOB HOBOI'O CTPOUTENIBCTBA JOJDKHBI BBLIIOMHATHCS KOMIUICKCHBIE
HCCNIEN0BaHNsl Ha IPOTSDKCHWM BCel IpoekTHpyeMoil Tpaccsl. HeoOxommumo
BBISIBUTH OOBAJNBHBIE YYACTKU C YUETOM MPOrHO3a MX COCTOSHMS, YCTaHOBHMTb
CTENEHb HMX ONACHOCTH. PacmonoikeHMe UX W pasMepsl MOTYT IOBIMATH HA
IOPOKJIAAKY TPACChl U Pa3MEIICHUE UCKYCCTBEHHBIX COOPY>KEHUIH.

5.1.5Tlepen opraHu3aunueil U HPOBEIACHMEM TOJEBBIX PpaboT HEOOXOIMMO
coOparb, CHCTEMaTH3UpOBaTh W MPOAHAIM3UPOBAThH  MarephUalbl  paHee
BBITIOJIHSBIINXCS HA IIIOINAJKEC WHXKCHEPHBIX M3bICKaHWM, cBeAeHUil 00 obOBanax
(B T. 4. B BH/IE OAMHOYHBIX OONIOMKOB CKaJIBHOrO IpyHTa). C Y4ETOM STHX JaHHBIX
M3bICKATENbCKAs OPraHU3alysl COCTAaBNIAeT NMpOrpaMMmy paboT € TOCIEIYIOMMAM
YTBEP)KACHHEM 3aKa3YHKOM.

5.1.6 Coneprxanue u OOBEMBI H3BICKATENBCKHX pabOT MOIKHEI  OBITH
JIOCTATOYHBIMH JUISL:

- YCTaHOBJEHMs 0OBAOONACHBIX YYaCTKOB M UX Pa3MEpOB;

- COCTAaBICHMS BO3MOXKHBIX BapHAaHTOB TPACCUPOBaHUSl ABTOMOOMIBHBIX
1opor;

- OHIpEJCICHNs KOMIUIEKCa Mep IO 3amuTe OOBEKTOB M MX Pa3sMELICHHA
/WM BEIOOPA THMOB KOHCTPYKIMI 3aIMTHBIX COOPYKECHMIA;

- TONyYeHWs MAAHHBIX Ui pacdera oOWed M MECTHOM yCTOHYMBOCTH
OTKOCOB M CKJIOHOB (CM. Mmoapazfen 6.1) U ONeHKH BO3MOXKHBIX TOCJEACTBHIA

HApYLUEHUI UX YCTONYMUBOCTH,
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- TIOATOTOBKM  TPOTHO3a  M3MECHEHUH  HHKCHEPHO-ICOJIOTMYECKUX,
THAPONOTUYECKAX U OKONOTMYECKMX YCIOBMH ¢ y4YETOM TIPHPOIHBIX ¥
TEXHOTEHHBIX (PAKTOpPOB Ha pacuyeTHBIH CPOK OSKCILlyaraluy —Yy4acTka
aBTOMOOMIIEHO# JJOPOTH.

5.1.7Tpanuibl  0OOBAJIOOMACHBIX YYacTKOB, JOJDKHbL HA3HA4Yarbcs IO
MarepuanaM peKOrHOCLMPOBOYHBIX 00CIEIOBAHNN 1 YTOUHATHCS IOCIEAYOIMMHI
W3BICKAaHMSAMH B 3THX 30HaXx. OHH MJODKHBI OXBaTbIBATH YYacTOK JIOPOTH,
NOANEKAIUMH 3aIUTE, U CONPENETbHBIE C HUM YYaCTKU.

Ha oObexTax HOBOTO CTPOHMTENECTBA IMPEABAPUTEIILHOEC  BBISIBICHHE
00BaIOONMACHBIX YYACTKOB CJIEAyeT BBHIIOIHATH IO JAHHBIM MEIKOMACIITAOHBIX
TonmorpapuYecKUX CBHEMOK, a Takke MACIM(PUPOBAHMEM TECPPHTOPHH TI0
KOCMHYECKMM U PA3HOBLICOTHBIM a3p0OTOCHMMKAaM. YTOYHCHME IDaHMI]
BBISIBIEHHBIX ~ OOBATOOMACHBIX YYAaCTKOB  CIEAYET  BBHIMONHATE  MOMOIIBIO
PEKOrHOCUMPOBOK M MHXCHEPHO-TEOJOTHYECKMX CheMOK B Macuirabax 1:10000.
IIpenBapuUTENBbHYIO OLEHKY CTEIIEHH OIACHOCTH CKAJbHBIX OTKOCOB (CKJIOHOB)
CIICYET BBINOJIHATE B COOTBETCTBHY ¢ mpuioxenuem I CIT 116.13330.

5.1.8 TIpn HanmuuMy TPOTHBOOOBAIBHBIX COOPYKEHUH, a Takke 3[AaHUN w
COOpY)KCHHH, NOCTPaJaBIIMX OT CKAaJIbHO-OOBANBHEIX IPOLECCOB CIEAYET
BEIIOJIHATE ~ OOCIEAOBAHME  MX  TEXHHYECKOTO  COCTOSHUS  COIVIACHO
TOCT 31937 u [2]. [Ansa 3maHmii W COOPYKCHWM OMPENETSAIOT — XapakTep,
PAacIoJIOKEHHE U Pa3Mephl IOBPEXKACHHU, a TaloKe OLEHKY KPYITHOCTH U CKOPOCTH
JBIDKEHHS OONIOMKOB, HX BBEI3BABIIMX. JII1 IPOTHBOOOBAIBHBIX COOPYIKCHH
JOIIOJIHUTENEHO CIEAYET YKa3blBaTh IIPOJODKUTENBLHOCTh MX OSKCIUIyaTaluud W
3¢ (GEeKTHBHOCTH BHIIOTHECHHS 3AIIUTHEIX (YHKIIHIA,

5.1.9 Ing yTouHeHWs 3HAYECHMHN IMapaMeTPOB MaaloIINX ¢ OTKOCA (CKIOHA)
OOJIOMKOB CKaJIbHOrO TPYHTA B CIOXHBIX CTPYKTYPHO-TE€OIOTHUECKAX YCIOBHSX
NPOSBJICHUS.  CKaJIBbHO-OOBANBHEIX — TpomeccoB  (cM.  5.3.3)  HeoOXomammo
IPOM3BOAUTE ONBITHOE WX cOpackiBaHMe. Ha 3KCIITyaTHpyeMbIX aBTOMOOMITBHEIX

noporax pabOTEI IO OHBITHOMY COPAachIBAHHIO PEKOMEHIYETCS BBINOIHATH BO
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BpeMsi TPO(HIAKTHYECKHX OUMCTOK OTKOCOB (CKJIIOHOB) OT HEYCTOHUYMBEIX TIIBIO
(cm. mompazen 9.2).

OOnoMKH IS ONBITHOTO cOpachiBaHMs ClieAyeT MoaOMpaTh M3 MECTHBIX
MOPOA, pasMEPOM M MacCoil  COOTBETCTBYIOIIMX PACYETHOH KPYMHOCTH
(cm. 7.1.11). Touky cOpacelBaHUs ONPEACNISIOT B XOAE IIPEABAPUTEIBHBIX
pacueToB, UCXOAS M3 YCIOBHS JOCTUKEHUsS OOJIOMKOM DPacUeTHOH CKOPOCTH B
30HE PACIOJIOIKECHUS TPOEKTUPYEMOTro coopyskeHus (cMm. 7.1.10).

B xonme oneITHOTO cOpackiBaHMs (PUKCHPYIOT: TPAeKTOPHIO U CKOPOCTH
JBIKEHUSI 0OJIOMKOB, JATbHOCTL MX OTJETA U MOJACKOKA, NEPENET M XapaKrep
HNOBPEXKACHUH CYMIECTBYIOIUX IPOTUBOOOBAIBHBIX COOPYKEHHH (P HX
Hanmudun). DuKcaluio ABMKEHHUs 00JIOMKa M €r0 BO3ACHCTBHE HA CYINECTBYIOLIEE
IPOTHBOOOBATIBHOE COOPY)KEHUE PEKOMEHAYETCS OIPEJCISTh P IOMOIIM
IIM(POBBIX KamMep BEICOKOTO PaspelieH s ¢ 9acToToi cheMkn 600+1200 kagpos/c.
B 3aBHCHMOCTH OT MECTHBIX YCIOBHI MOXKET MOTpeOOBaThCs ABE U 00jee KaMmep.
JansHOCTh OTeTa QUKCHPYETCS HEMOCPEACTBEHHBIMH 3aMepamu. [ToBpeskacHus
COOpY)XKeHHIT ~ (QUKCHPYIOTCS aHAJIOTWYHO METOJAaM, IPHMEHSICMBIM  IpH
o0cre10BaHMsX CYIIECTBYIOMIMX 3MaHuil U coopyskeruit (cM. 5.1.8).

5.1.10Tlo  pe3ynpraraMm  BBHIMOJHEHHBIX  WH)KEHEPHBIX  M3bICKAHHUI
COCTaBISIIOTCS ~ PEKOMEHIAUMU [0  BLIOOPY  MPUHLIUNUAIBHBIX  CXEM
MPOTHBOOOBAJILHBIX ~ COOPYKEHMH U BBIMOJHAETCS NPOTHO3  M3MEHEHHE
HMH)KEHEPHO-TEOJIOTHIECKUX, DKOJIOTHUECKUX U AP. YCIOBHM C Y4eTOM IPUPOJHBIX
M TEXHOTEHHBIX (DAKTOPOB Ha pPacUETHBIM CPOK SKCIUlyaTaluu y4acTKa

aBTOMOOMJILHOM JOPOrH.
5.2 NH:keHEepHO-Te0Je3HYeCKHe H3bICKAHNS

5.2.1 MH)KeHEPHO-Te0Ae3MYECKIE M3bICKaHUsI HA O00BAJIOOMACHBIX YJacTKaxX
ABTOMOGHJIBHBIX JOPOT CIEAYeT BHIMOJNHATH U TOdy4eHHus Tomorpado-
TEOME3NYECKUX TUIAHOB U TOMEPEYHBIX MpodmIieif WccimenyeMoro ydJacTka.
HmKeHepHO-Te0Ae3NUECKHIE U3BICKaHUsI cieayer BBITIOJIHATD

B COOTBETCTBHH C [3].
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5.2.2 Marepuainsl WHKEHEPHO-TEOAE3NUECKUX W3BICKaHHUH Ha
00BAIOOTTACHBIX YJACTKAX aBTOMOOHIIBHBIX JOPOT JODKHBI BKIIIOUYATD!

- Marepuainbl TOMOrpadUuUeCKUX CBEMOK PAa3HBIX JIET, XapakTepU3YHOLIHE
H3MEHEHNS perbea 0OBaNbHOM 30HBI 32 NPEAIICCTBYIOMIUI H3BICKAHUSIM HEPHOT
BPEMEHH, M PE3yNbTaThl FEOTEXHUYECKOTO MOHUTOPHHIA, ApXMBHBIC MATECPHANEL,
XapaKTepU3yIoliie MW3MEHEHHs OuepTaHuil penbeda CKIOHOB 10 M MOCHE
o6pazoBaHus 00BaJoB,

- Ttomorpadudeckuii IiaH oOBaJIbHON 30HBI M TPHIIErarolieii TEPPHTOPHUH
(cm. 5.2.3);

- T€0JIe3NUECKHE npodunm 00BaTBHBIX CKJIOHOB (OTKOCOB)
TIPEUMYILECTBEHHO B HAMPABJICHUH MX NajacHud (cM. 5.2.4).

5.2.3 Ha Tonorpa¢uueckoM IIaHe JOJDKHBI OBITh IMOKa3aHbl 00BaJIOONaCHBIE
yYacTKM M TpWICTAlONME K HUM TEPPUTOPHM B TpEAeNax OT MECTHOrO
BOAOpa3Acia A0 MOAHOXKUS CKIIOHA. ITpn ucenenoBanuy 00OBAIOONACHBIX YUACTKOB
PEKOMEHAYIOTCA  Tonorpaduyeckue IUIAHBI JUIS  MH)KCHEPHO-TEONOTMYECKOH
CHEMKHU U CXEM PACIONIOXKEHUS] TPOTHBOOOBATBHEIX COOPYKEHUH U MEPONpUATHIL
macmrTabor 1:500 wminm 1:1000 B 3aBHCHMOCTH OT CIOXKHOCTH HH>KEHEPHO-
Te0JIOTHYECKUX YCIoBUi. TTpH 3TOM CTPYKTYpPHBIE SNIEMEHTHI CKaIbHO-00BAILHOTO
OTKOCa (CKJIOHA), HABHCAIOIIME KAPHH3BI, [MBIObI, 3aKONBI B IPYHTE, CTENEHb
3aJCPHOBAHHOCTH, KOHTYD TpPAaHWIBI S3BIKA OCHIH, pa3sMBIBBI MOTYT OBITh
YCTAHOBIICHBI C TIOMOLILIO KpymHOMAacITabHo# cheMku 1:200+1:500.

524 C neneto BO3MOXKHOCTH TPOBENCHHUS pacyeToB oOWIeH W MeCTHOM
YCTOHYMBOCTH OTKOCA (CKJIOHA), YCTAHOBIEHHS €r0 OYEPTaHUs, OHNpPEICICHUS
PacueTHBIX CKOPOCTEHl JBIDKEHHMS CKAlbHEIX OOJIOMKOB, OIpEJEIcHHS 00beMa
CTPOUTENBLHO-MOHT@KHLIX PAa0OT Ha YYacTKax paCHOJIOKEHUs 3allUIIASMBIX
OOBEKTOB CIEAYET BHIONHATL HE MEHEE TPEX MONEPETIHBIX Npoduiieii B MacmiTade
oT 1:200 mo 1:500 ¢ 3axBaTOM XapaKTEPHBIX MECT BO3MOXKHOTO BBIBAJIa 3THUX
0010MKo0B. Ilonepeunsie npodum pa3duBalOT B XapaKTEPHBIX MECTaX C YIE€TOM

CIIOKHOCTH penbeda ¢ marom He Somee 100 M.
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5.3 Un:keHepHO-TeoI0THYeCKHe H3bICKAHHS

5.3.1 MmKeHepHO-Te0I0THYeCKHE M3BICKAHNS Ha O00BAJIOONACHBIX YdYacTKax
aBTOMOOWJIBHBIX JIOPOT' CIEAYET BHINOJHATH /IS NOJNydeHHsS (PaKTHIECKHUX
MaTEPHAIOB O TEOJIOTHYECKOM CTPOCHWM PAaCcCMaTPUBAEMOro yd4acTka JOPOTH,
(PU3HKO-MEXAHUYECKIX XapaKTEPUCTHKAX OOBAIOOMACHBIX MACCHBOB, a TAKKE O
JAPYTHX OHACHBIX TIEOJNOrMYEeCKHUX IIpoleccax, MOJNYYHBIIMX pPa3BUTHE B €r0
mpenenax WIH NPUIETAIEH  TEepPUTOPUU. HHXEeHEPHO-T€0NOrMYECKUE
H3BICKaHUs CIIENYET BBIOJIHATE B COOTBETCTBHH C [4+9].

5.3.2 Marepuanst HUHKEHEPHO-T€0JIOTHYECKUX U3BICKaHHI Ha
00BaJIOONACHBIX Y4aCTKAaX aBTOMOOWIBHBIX JOPOT JOJDKHBI BKITIOUATH:

- OINHCAHHE TIEOJIOTHYECKOTO CTPOEHHS, TEKTOHMYECKOH HapyLIEHHOCTH,
OIOYHOCTH TPYHTOBOTO MaccHBa M HMMEIOIIMXCS B HEM TOBEPXHOCTEH W 30H
ocnabneHus, SHAOTEHHbIX MPOLECCOB (HEOTEKTOHUKH U CECMUYHOCTH TIONIA/IKH
M3LICKAHUH ¢ OTPAKEHUEM PE3YJIBTATOB CEHCMHYECKOTO MHKPOPaiOHMPOBAHN)SA),

- JaHHBIC 00 MH)KCHEPHO-TEOJIOTHYECKHX CBOMCTBAX IPYHTOB, B TOM YHCIIE
HOPMATHBHBIX M  PacyeTHBIX 3HAYCHHS IIOKA3arelled WX  MPOYHOCTH,
Je(opMaLIMOHHBIX U PEONIOTHUECKUX CBOWCTBA (YASNBHBIN BEC, CIEIIICHHUE, YTOJ
BHYTPEHHErO TPEHMS, IIPEAEI IPOUYHOCTH HA OJNHOOCHOE CXKATUE U PACTKEHHE H
Ap.) B Ipelenax BCEX BBIACTICHHBIX B TPYHTOBOM MAacCHBE HH)XEHEPHO-
T€OJIOTHYECKUX JIIEMEHTOB, OCOOEHHO 3JIEMEHTOB, HMMEIOIINX OINpeAensouee
3HAYECHUE I YCTORYMBOCTH CKIIOHA (OTKOCA):

- ONHMCAHWE THUAPOTCONOTHYECKHX YCIOBHi, B TOM 4YHCIe WHPOPMALIHUIO O
HAJIMYHU B TPYHTOBOM MAacCCUBE BOIOHOCHBIX CJIOEB, X KOJIMYECTBE, HCTOUHUKAX
HX [WTaHHA, VYCIOBUAX JAPEHUPOBAHMA, HAIMYAM B3AUMOCBS3M  MEXIY
OTHCIBHEIMA BOJOHOCHBIMHM CJIOSIMH, PEXKUME YPOBHEH MOA3EMHBIX BOJ;
XHUMUYECKOM COCTABE IMOA3EMHBIX U NOBEPXHOCTHBIX BOJ; BIMSHHH IMOJ3EMHBIX
BOJ Ha YCTOHUMBOCTH CKJIOHA (OTKOCA),

- uHpOpPMAIHIO 00 9K30TeHHBIX TEOJIOTHYECKUX npoLeccax,

CHOCO6CTByIOLLll/IX BO3HMKHOBCHHIO W DPA3BHUTHIO 06BaJ'IOB, C YKa3aHucM THUIIOB
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gedopManuii CKagbHBIX MAaCCHBOB, MAacIITA0HOCTH M NPUYMH BO3HMKHOBEHWS,
TPaHUIl OTJENbHBIX OOBAOOMACHBIX YYACTKOB B IUIaHE, a TAaKXKe AaHHbIE 00
00BbEeMax BOBIICUCHHEIX B CMEIICHUE CKABHBIX MACCHBOB M OTAEIBHBIX O0JIOMKOB,
TPYHTa, ”HTEHCUBHOCTH OCHITIAHHUS.

Jis NoJy4YeHUs YKa3aHHBIX MATEPUAIOB CJIEAYET BBIIOJIHATH MHXKEHEPHO-
TeOJIOTMYECKNEe  CheMKH  (cM. 5.3.3), ropHeie  BblpaboTkM  (cM. 5.3.5),
reo(pu3NUECKUe UCCIeIOBaHUA (CM. 5.3.6) v ApyrHe BUpI paldoT.

5.3.3 UH)KEHEPHO-TEONOTHYECKasT ChEMKAa B CIOXKHBIX  CTPYKTYpPHO-
Te0JIOTMYECKUX YCIIOBUSIX MPOSBIICHHUS CKAIbHO-00BATBHBIX POLECCOB ( CIIOKHBIIM
penbe( CKJIOHA, HAIMYUE BBICTYNAIOIIMX KAapPHU30B, IOJIOK, KPYHHBIX IMBIO Ha
HOBEPXHOCTH, YYACTKHM 3IECEHHOCTH, JBa M 0OJiee ydyacTKa OTpPHIBA CKaJbHBIX
00710MKOB), pou3BoaaTcs B Macurrade 1:1000, B mpocteix — 1:2000.

Marepuassl, MOTy4YEHHbBIE B PE3YJIbTATE HHKCHEPHO-TEOJIOTHYECKIX CHEMOK,
JOJIKHBI COIEP>KaTh ONMCAHKUE CKAJIbHOTO MAacCHBa Ha yyacTke oOBana: CTPyKTypa
MaccuBa, (hopma 3ajeraHusi TPyHTOB, MX TEHE3UC, CTENEHb HEOJHOPOAHOCTH,
OPUEHTHPOBAHHOCTh CTPYKTYPHI IO OTHOIICHWIO K JTHHWUM OTKOCA, BTOPHYHBIE
CTPYKTYPBI ¥ TEKCTYPBI, HAIMYKE U XapaKTep PACTUTENBHOCTH.

Omucanue 00BaJIOOOMACHBIX YYACTKOB PEKOMEHIYETCSl BBIMONHATH MO
CIIEYIOIIEN CXEME!

- YYacTOK OTpbiBa (30HA OTAEJIEHHS TPYHTOBBIX MAacC WIM OTAEIbHBIX
0OJIOMKOB): BBICOTA OTKOCA, (CKJIOHA), €T0 I€HE3UC M BO3PACT (U1 HCKYCCTBEHHBIX
OTKOCOB BpeMs COOPY’KEHHsI); TPYHTBI OTKOCA (CKJIOHA), STIEMEHTHI UX 3aJICTaHus,;
TPEIUMHOBATOCTD, XapaKTeP U CTETIEHL BBIBETPEIIOCTH TPYHTOB; KPYTH3HA U (hopma
OoTKoca (CKJIOHA), MOBEPXHOCTh OTACIEHHS OOBAIMBIIMXCS Macc TPyHTa, €e
pa3Mmepsl, popMa, COCTOSHHAE TPYHTOB 110 3TOM MOBEPXHOCTHU; XapaKTep U CTEHECHb
00BOHEHHOCTH MACCHBA,

- YYacTOK TpaH3uTa (IyTh OBIXKEHUs 00Basa, MPOXOXKICHHUS OTACIIUBIINXCS
OT MacchBa TI'PYHTOBBIX MacC WU MajCHWs OTICIbHBIX OOJOMKOB). JUIMHA W
OTHOCHTENIBHAS BBICOTA, COCTAB M COCTOSHME IPYHTOB, MX 3aJIETAHUE BIOJb IyTH

obBana, Mopdonorus oTkoca (CKIOHA), KPYTH3HA MAaKCHMAIbHAT W CPEIHAA,
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HaJM4Me BBICTYHAIOMUX KAPHU30B, IOJOK, KPYNHBIX [NIBI0 Ha I[OBEPXHOCTY,
clemsl paspyllcHWit, HaTWYHe 3aJCPXKABIIMXCA MPH INMEI0 U OOMOMKOB MpH
00Banax, BBIXO/bl IOA3EMHEIX, BOJ, Pa3MBIBbI, Cy(H(HO3HOHHBIE IPOLIECCEL,

- yYaCTOK AaKKyMYJAIWM (30Ha HAKOIUICHUS, COPTHUPOBKH MPOAYKTOB
obBana): XapakTepUCTHKA YYaCTKa OTJIOXKEHWS (MHO MOJHHBI, IUIDK, MOJNOTHO
JOPOTH M T. [.); XapakTep OTIOKEHMs (CILIOLIHON 3aBajl WM yYacToK paszdpoca
OTJCTBHBIX IJIbIO U 0OJOMKOB), IIOLIAAE YIacTKa, ero opma, 06beM NPOTYKTOB
00BasioB; merporpaduyueckuii CocTaB, pasMepsl U Gopma IIbI0, 3aKOHOMEPHOCTE B
HX COPTHPOBKE, PpACIOJOXKEHHM ¥ OPHEHTHPOBKE, XapakTep U YCIOBHA
OOBONHECHHOCTH; CPENHAL M MAaKCHMaibHas JalbHOCT OTIETa NIBIO H
00JIOMKOB; CBUJIETETECTBA O BPEMEHM OTJIOKEHHUS (OTHOCHTENBHAS CBEXECTh H
BBIBETPENOCTh PA3HBIX INOBEPXHOCTEH TIMEBIO, HANMYUE, XapakTep H BO3PAcT
PacTUTENBHOCTH, TEPEKPBITHE TOPOT, XapakTep U 00BEMEI pa3pyLlIeHHuit).

5.3.4 Jlnst ompeneneHMs pacyeTHOM KpPYNHOCTH CKAJIBHBIX OOJIOMKOB H
IIpeIBapUTEIBHON OLICHKH CTENEHH OMACHOCTH CKAIBHBIX OTKOCOB (CKJIOHOB) IIPH
xopoleil 0OHaKEHHOCTH TPYHTOB B PaMKaxX HWHXKEHEPHO-TEOJIOTMYECKOH ChEMKH
HEO0OX0/JMMO BBINONHATHL TPEIMHHYIO ChEMKY B MacmTabax 1:200+1:500.

B paMkax TpEIMHHON ChbEMKH CKAJILHOIO MaccHBa CIIEAyeT YCTaHABIMBATD:

- TpoMCXOXAcHUE (Te€He3uc) TPEIMH (TEeKTOHMYECKHE, HAIIACTOBAHMA,
AHTPOTIOTCHHBIC | JIP. ),

- KONMYECTBEHHYI0 M KAUCCTBCHHYI0 XAapPAaKTEPHCTHKY TPELIMHOBATOCTH
(paccTosHWE MEXXIY TPECIMHAMH, a3UMYT IPOCTUPAHHS M YTON MafeHHs, TIyOuHA
U [IHPHHA PACKPHITUS TPCLIUH ),

- 3aMOJHUTEIb TPSHIUH.

TpemuHbl CKalnbHOrO MaccuBa MOJ BEPXHEH 30HOH BbIBETPUBAHUS JOJKHBI
BBISB/IITECS € HOMOINBIO TOPHBIX BBIPAOOTOK, TIe€O(H3UYECKUX METOAOB
(Te03NEKTPUIECKHX, MUKPOCEHCMHYECKHX, AKyCTHYECKOTO KapoTaxKa).

5.3.5B pamkax WHXE€HEPHO-T€OJOTWYECKUX W3BICKAHW I ONpeAc/CHUs
TE€OJIOTHYECKOTO CTPOCHUS W (U3MKO-MEXAHHYECKHX XapaKTePUCTHK TPYHTOB

CJIeIyeT BBHINONHATH TOPHBIE BHIPAOOTKU: PACUUCTKH, KAHABLI, INYP(HBI, IITOJTEHA H
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CKBaXMHBL. C MOMOIIBI0O TOPHBIX BHIPAOOTOK YCTAHABJIMBAIOT. PACMOJIOKEHHE,
pacTpoCTpaHEHHe W 3JIEMCHTHI 3aJIeTaHHA OCJIAONEHHBIX TUIOCKOCTEN MM 30H,
CTENEHb TPEIIMHOBATOCTH M CUCTEMBbl TpPEIIMH MAaccuBa, MOLIHOCTH 30H
BBIBETPHUBAHHSA, COCTOSHUE TPYHTOB, XapaKTeP U CTENEHb 0OBOAHEHHOCTH IPYHTOB
CKJIOHA. B ropHbIx BEIpa0OTKAX MPOU3BOAT OTOOP Npod IpyHTA A ONpeACIICHUS
HMHXCHEPHO-TEOJIOTHYECKUX XaPAKTEPHCTHK.

PacuncTku ¥ kaHaBBI JOJDKHBI HCIIOJIB30BATLCS Ul U3YYECHHS BEPXHEN 30HBI
BHIBCTPUBAHUS CKAJBHOIO MAacCHBa, MPOCICKHBAHUS TPEIUMH OTKONA —
00BaNbHbIX, ONON3HEBEIX H KPYIHBIX TEKTOHUYECKUX TPELLIUH.

ITypdamMy ¥ IMTONBHAMHU BCKPBIBAOTCA 0oJice MOIIHBIE (CBBHIIE 2 M) 30HBI
BHIBETPHUBAHUSA CKaJbHBIX TPYHTOB. [JyOMHa BHIpaOOTKM NpHHHMAacTcs A0 15 M
(B OTHETBHBIX ClTydasx U Oosee).

Mo ckBakWHAM OLEHHBAIOT CTEMEHH TPEIMHOBATOCTH M IPH HEOOXOAMMOCTH
U3y4aloT (QUIBTPALMOHHBIE CBOMCTBA CKAJIbHBIX TPYHTOB C IOMOLIBIO OTKAueK
WIJTH HArHETaHW# BOJIBL.

5.3.6 lns yBenmudeHHs 30HBI 0OCIEIOBaHHS MacCHBA M COKpaIIeHHs 00beMa
TPYROEMKHX paboT OJHOBPEMEHHO C Pa3BeOYHBIMM paboTaMi ILiesiecoo0pasHo
TIPHMEHATH, Te0(pH3NIECKHE 00CIEIOBAHMS: CEHCMOPA3BEAKY, TE€OIEKTPHIECKOE
npouIupoBaHKe M aKyCTUUECKHUE ONPOOOBaHUs B COOTBETCTBHH C [9].

53.77Ha oOCHOBaHUM MONYYEHHBIX JAHHBIX B paMKaX HHXKECHEPHO-
TE€OJIOTMYECKIX W3bICKAHUM Ha OOBANOOMACHBIX YYacTKaxX CleNyeT HpPOBOJUTH
pacueTl  o0mell W MECTHOH  YCTOHYMBOCTM  OTKOCOB  (CKJIOHOB)

(cM. moxpazaen 6.1).
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6 IlpoekTHpPOBAHHE CPEACTB AKTHBHOI MPOTHBOOGBAILHOM

3aIAThI
6.1 O61me MoJIoKeHHust

6.1.1 CpencTBa  akTMBHOH  NPOTHBOOOBAIBHOM — 3aIUTHI  HO3BOISAIOT
OpeynpeIuTh PasBHTHE CKATbHO-OOBATBLHBIX ITPOIECCOB 3a CUET pPeaTH3alliu
KOMIUIEKCA PELICHUH, MPUAAOMIMX OTKOCY (CKJIOHY) OOJIbIIYID YCTOMYHBOCTD U
IIpeI0TBPAIIAOLINX €T0 Pa3pyLICHUE.

6.1.2 Cpencrea akTMBHOM IIPOTHBOOOBAIBHOM 3ATUTHL IIPUMEHSIIOT

- TIpH HEAOCTATO4HOM o0mielt yeroitumBocTH oTKOCa (M. 6.1.7);

- TmpH HeoOXOAWMOCTH CTa0W/IM3aliH HEYCTOMYIMBHIX M IOTEHIMATIEHO
OTIACHBIX CJIOEB TOPHBIX IOPOA, OTHEIBHBIX KPYMHBIX CKajdbHBIX OJOKOB;
pa3apobIeHHBIX U 0CTA0NEHHBIX 30H CKAJEHBIX OTKOCOB (CKIIOHOB), YTPOKAFOIIIAX
obpasoBaHHEM MAacCOBBIX OODYIICHHH OTHOCHTENBHO HEKPYIHBIX CKAJIBHBIX
00JIOMKOB;

- IUTS TIPEAOTBPAIICHAS TIPOIIECCOB BEIBETPHBAHKS OTKOCOB (CKIIOHOB).

6.1.3 B 3aBMCUMOCTH OT MpUHLMIA ACHCTBUA B Ka4E€CTBE CPEACTB AKTHBHOMN
TIPOTHBOOOBAITBHOM 3aINTH IPHMCHSIOT:

- U3MCHEHuUE peiibeda 0TKOCOB (CKIOHOB) (cM. moapasen 6.2),

- MACCHBHEIE YACPKHBAOIIIE COOPYKEHHS (CM. Toapasen 6.3);

- AHKCPHBIC YACPIKUBAIOLIME COOPYKEHHUS (CM. mopazen 6.4);

- 3aIUTHBIC TOKPHITHS U 3aKpeIUICHHE TPYHTOB (CM. moapasaen 6.5);

- arpoJICCOMENTHOPATHBHBIC MEPOTIPUATHS (CM. oApazaen 6.6).

6.1.4 [Ipy HaMYAKM WHXKCHEPHO-TEONOTHYECKIX H MECTHBIX OCOOCHHOCTEH,
OJHOBPEMEHHO JIOBJICTBOPSAIONINX YCIOBHAM MPUMEHCHHUS HECKOJIBKUX BHIOB
CPEelICTB AKTHBHONW MPOTHBOOOBATHGHOM 3allMTHI, AONMYCKACTCS HPHMEHEHUE
KOMOMHHPOBAHHBIX PCIICHHM, TAKMX KaK IOJNOPHO-OONHIOBOYHBIEC CTEHBI,
NOINOPHBIE CTEHBI ¢ AHKEPAMM, MOJCPIKUBAIOIINE CTEHBI ¢ KOHTpdopcam,

COYCTAHHUC AHKCPHBIX KpC]TJ'leHHﬁ C MOKPBITUEM YYACTKOB OTKOCAa MCXKAY HHUMH
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[HEBMOHAOPBI3TOM IO CETKE, AarpoJIECOMENMOPATUBHEIC MEPONPHATHS ¢
3aKpeIieHHeM cyOcTpaTa MOKPOBHEIMH CETKAMH U JIP.

6.1.5 C yueToM ycioBuii IIIOWAJKH B KOMIUIEKCE C OCHOBHBIMH PEIICHUSMHA
aKTUBHOW TPOTMBOOOBANTGHOM  3alMTBI  PEKOMEHAYETCS IpPeAyCMaTpHBaTh
JIOTIONTHUTENBHbBIE MEPONPHUATHS, TAKUE KaK:

- PeryJMpoBaHUE CTOKA NOBEPXHOCTHBIX BOJ| ¢ IOMOINBI) BEPTUKAIBHON
IIAHUPOBKM TEPPUTOPUH U YCTPOMCTBA CUCTEMBI IOBEPXHOCTHOTO BOJOOTBOJA HA
OTKOCE (CKJIOHE),

- PEryJMpOBaHHE TEIIOBbIX MPOLECCOB C MNOMOILBIO TEMIO3AIMTHBIX
YCTPOMCTB ¥ MOKPHITHIA,

- VCTaHOBJCHWEC OXpPaHHBIX 30H (WIS COXpAHCHHS ECTECTBCHHOTO
PacTUTENBEHOTO TIOKPOBA) | T. 1.

6.1.6 CpencTea aKTHBHOM NPOTHBOOOBANBHOM  3AIlUTHL  CYIIECTBEHHO
Pa3NMyYaAlOTCS MO0 BUAY WM NPUHIANY JCHCTBHS, MO3TOMY BBIOOP KOHKPETHBIX
PEIICHNH OCYIIECTBIISAETCS B 3aBUCHMOCTH OT BBICOTHI M KPYTH3HBI OTKOCA
(cxyIoHa), a3MMyTa MPOCTHPAHWS W YIJIA MAJICHHS TJIACTOB KOPEHHBIX MOPOJ, UX
CBOWCTB, MEXaHW3MAa WX Pa3pyIICHUs, HAIMYUI MECTHBIX CTPOUTENBHBIX
MaTepuanoB, MalliH 1 000PYIOBaHHAS.

6.1.7 [Ipu NpOEKTUPOBAHMM CPEACTB AKTHBHOM MPOTHBOOOBAILHOMN 3aIUTHI
CIIEyeT OCYIICCTBIISITH pacueTsl OOMEeH M MECTHOW YCTOWYMBOCTH OTKOCOB
(CKJIOHOB) B HCXOJHOM M TIPOMEXYTOYHBIX (B TPOIECCe CTPOMTEITBCTBA)
OYEpTaHMAX, a TAKOKE C YYETOM PEATH30BAHHBIX CPEICTB MPOTHBOOOBATBHOM
3amurel. Ha OCHOBaHMM PE3yJAbTATOB BHINONHEHHBIX PACUETOB OMpPEACSETCS
COCTaB M IIapaMETPhl CPEJACTB AKTUBHON OPOTHBOOOBATBGHON 3aIMTHl IS
obecnieyenust 0OImeH U MECTHOM YCTOHIMBOCTH € TpeOYyeMOii HAICKHOCTEIO.

6.1.8 Pacuer o0mel yCTOHYMBOCTH OTKOCOB (CKJIOHOB) OCYIICCTBIISICTCS JUTS
ONpE/CTICHNsST BO3MOXKHOCTH HMX OOPYIIEHHS ¥ BBIMNONHACTCS B COOTBETCTBHH
c [14]. Pacuer MeCTHO#H YCTOHYMBOCTH OTKOCOB (CKJIOHOB) OCYLICCTBISETCS B

COOTBETCTBHU ¢ [15] Ans MPOrHo3MpoBaHHs HHTEHCUBHOCTH OCHIMAHHS MPOAYKTOB
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BEIBCTPUBAHMS B IIPOLECCE OKCIUIyaTallud M BO3MOXKHOCTUA  CIIOJI3AHUS
TIOBEPXHOCTHBIX CJIOEB TPYHTA.

PacueTsl yCTOMUYMBOCTH PEKOMEHAYETCS BLIMOJHATH  OOMETIPUHATEIMU
METOJaMU TEOPUH TPEAECTBHOTO PABHOBECHS ¢ pa3OMEHNEM NMPU3MBI OMOJ3aHHS HA
orcexu (Meroasl MopreHiutepHa — [paiica, [IlaxyHsaHua, buona u ap.), a Taioke
METOIOM KOHEYHBIX DJJIEMEHTOB C MCIOAb30BAHHUEM METOAA CHIDKEHUS
TPOYHOCTHBIX XaPAKTEPUCTUK U YIIPYTOIMIACTUYECKOH MOENN TPYHTOB.

6.1.9 YcToH4YMBOCTh OTKOCOB (CKJIOHOB) B €CTECTBEHHOM COCTOSIHUM H C
YYETOM CPEICTB MPOTUBOOOBANLHOW 3alLMTHI OMpeaenseTcs Kod(pPUImeHToM
YCTOWYMBOCTH K, BHIUMCISIEMBIM JUIsSL BCETO OTKOCA (CKJIOHA), I OTACNILHBIX €ro
gacteil (OyokoB). YCTOMUMBOCTE OTKOca (CKNIOHA) ofecmedmBacTCss MpH

COOMIONEHUY YCIIOBUSL:

k=[k], (M
rae k— ko3¢ duuuent ycroifunsocty, M. 6.1.10;
[£] — nomyckaemas BemudmHa Ko3(duimeHTa ycroitunpoctu, cM. 6.1.11.
6.1.10 KosduumeHT  yCTOWYMBOCTH  CKaJBHBIX ~ OTKOCOB  (CKJIOHOB)

ompexernsercs no hopmyiie:

k=7 )

rae R —pacueTHOe 3HadeHUEe 000OLIEHHOM Hecyluell crmocoOHOCTH, TPOYHOCTH,
Jedopmanuy (cMeIIeHns) WM APYroro napameTpa, YCTaHaBIHBaeMOTO
COOTBETCTBYIOIMME HOPMAaMH MPOSKTHPOBAHHS B 3aBUCHMOCTH OT THIIA
KOHCTPYKLHM M MCHOJIb3YEMbIX MATEPHAIOB, ONPEACNICHHOS C YUETOM
KO3 (p()MIMEHTOB HAJIEKHOCTH 110 MATEPHATTY ¥y, U (WIN) TPYHTY Yq;
T'—pacyeTHOE 3HA4YeHHE OOOOIIEHHOTO CHJIOBOTO BO3ZIeiicTBHA (CHia,
MOMEHT, HAINpPSKECHUE), ONPEACNCHHOE ¢ YueToM Kod(ddunuenTta
HaJIeKHOCTH MO Harpy3Ke;
6.1.11 Jonyckaemass BermmumHa KOIG(UIHMEHTA YCTOMYMBOCTH OTKOCOB

(cxioHOB) cornacHo CIT 116.13330.2012 ycTaHABAHBACTCS 10 GOPMYIIE:
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k] =222, 3)
Yd
rae Y, — K03 QUUUEHT HANEKHOCTH 110 OTBETCTBEHHOCTH COOPYKEHHS,
vz — K03 (OULIUEHT YCIOBHI paboThL;
W — K03 UIMEHT COUECTaHMUs HarpPy30K.
KoadpdumpeHT HaaeKHOCTH 1O OTBETCTBEHHOCTH COOPYIKCHHUS IIPUHUMAETCS
JUIs aBTOMOOWJIBHBIX fopor kareropuu IA y,= 1,25; mnas kareropwit Ib u IB
¥» = 1,20; mnst kareropuid -1V y, = 1,15; nns xkareropuu V y, = 1,10.

Koadp¢umumeHT ycnoBnit pabOTHI, YUMTHIBAIOLIMI XapakTep BO3ACHCTBHUIA,
BO3MO)KHOCTE HM3MEHEHUS CBOICTB TPYHTOB CO BPEMEHEM, CTENCHb TOYHOCTH
HCXOJHBIX JAHHBIX, IPUOIMKEHHOCTh PACUETHBIX CXEM, a TakXKe Apyrue GaxkTopsl,
IUTSl PacyeTOB YCTOMYMBOCTH CKAJIBHBIX OTKOCOB (CKIIOHOB) HA aBTOMOOWIIHHBIX
J0porax peKOMEHIYETCsl YCTaHABIMBATh B fuarnasone y; = 0,9+1,0.

Kos(pduuueHnt  coueraHus  HArpy3oK, VUHTHIBAIOIIMM  YMEHBIICHHE
BEPOSATHOCTUA OJHOBPEMEHHOIO MOSBICHUS PACYETHBIX HATPY30K, JJIS OCHOBHOTO
coueTaHus IOpUHUMaeTcs Y =1,0; i1 CTPOMTENLHOrO MNEPUOJA W PEMOHTA
w=0,95; i celicMudeckoli Harpy3ku Ha ypoBHE MPOEKTHOTO 3€MJIETPACEHUS
ronoBoii BeposTHOCTEIO 0,01 M MeHee w = 0,95; npu mpounx Harpy3kax TOIOBOIA
BepoAaTHOCTEIO 0,001 W MeHee, a Takke MaKCHMMAIBHOTO YPOBHS pPacyeTHOTO

3emuerpscenus y = 0,90.
6.2 N3meHenne peabeda OTKOCOB (CKJIOHOB)

6.2.1 U3meHenne penbeda OTKOCOB (CKIOHOB) CIEAYeT IPOSKTHPOBATH
NPEUMYIICCTBEHHO TPHA MNOTYCKaJIBHBIX W OUCHECPCHBIX MOPOJAxX, Clrararoiux
OTKOCHI (CKJIOHBI) IPH OTCYTCTBUH CTECHSFOIINX YCIOBHM.

6.2.2 U3meHenne penbeda OTKOCOB (CKIIOHOB) MOCPEACTBOM YMEHBIICHHUS
yIia HAaKIOHA MX MOBEPXHOCTH (YMOJOXKEHHWS) MODKHO MPOCKTHPOBATHCH A
CPaBHUTEIILHO HEBBICOKHUX, 10 12+15 M, OTKOCOB (CKJIOHOB):

- B CIy4ae CIOXKEHUS HX FPYHTaMH, JAMOIIMMU B MPOLIECCE BBIBETPUBAHUS

MeJKue OONOMKM (HAampuMep, CIIAHLIAMH, MEPrejsiMH apIWUTUTAMM H Ap.), TIPH
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JOBEICHWW KPYTH3HBI YIOJQKHBAEMOIO Y4YacTKa [0 YIVIA, MEHBIIE YIjia
€CTECTBEHHOI'0 0TKOCA TPYHTOB, CIIAraloIiiX €ro;

- IPHU COBNAACHUM OCHOBHOH SPKO BBIP&OKCHHONH CHCTEMBI IOBEPXHOCTEH
ocnalneHust (TPEWWH, CIOMCTOCTH) C MOBEPXHOCTBIO YIOJAKUBAEMOIO OTKOCA,
[IpU 3TOM JIONYCKAETCS CO3JAHUE KAK MOCTOSHHOTO 3aJIOKEHMsS MO BCEH BBHICOTE
VIIOJIAKABAEMOTO OTKOCA, TAK ¥ JIOMAHOTO.

6.2.3 [IpoekTuposanue penbeda 0TKOCOB (CKJIOHOB) BEICOTOM Oonee 12+15 M
JOIDKHO OCYIIECTBIIATHCS IYTEM TEPPACUPOBAHMA MM YHOJNOXKEHUA. PasMepsr
Teppac M PACCTOSHUS MEXKAY HMMHM TO BBICOTE OOYCITABIMBAIOTCS CMOCOOOM
IOPOU3BOACTBA 3€MIIIHBIX pAabOT W YCIOBUAMU MEXAHW3MPOBAHHOW OYMCTKU
OTKOCOB yCTYNOB OT HEYCTOWYMBBIX CKaJIbHBIX OOJOMKOB B TIpoOIecce
JKCIUTyaTaluy. BhICOTa yCTYNOB JOJDKHA NPUHUMAThCs HE MeHee 7+8 M, a
MWpHHA TIONOK He MeHee 5+8 M. KpyTH3Ha OTKOCOB ycTymoB Teppac AOJDKHA
ompeaensrecs pacuerom (cM. mojpasgen 6.1). BomoorBonm ¢ monok (Tteppac)
ClIeAyeT MpeAyCMaTpUBaTh 3a CYET NMPHUAAHHS UM MPOJOIBHOTO M MONEPEYHOro
YKJIOHA, a TAKOKE MPOKIAAKON KaHaB W JIOTKOB.

6.24B mendx OXpaHBl OKpyXKaromied cpeapl MPH MNPOSKTHPOBAHUH
MEpPONpUATHIl MO M3MEHEHUIO penbeha OTKOCOB (CKIOHOB) HEOOXOAMMO
IpexycMaTpuBarh paboThl IO KX PeKy/ibTUBaLMK. V3MeHeHue penbeda 0TKOCOB
(CKJIOHOB) PEKOMEHIYETCS BEIIONHATE COBMECTHO C arpoJieCOMENMOPATHBHBIMU

MEPOIPUATHSIME (CM. OApa3aen 6.6).

6.3 MaccuBHbI€ yAeP:KHBAIOIIHE COOPYKEHHS

6.3.1 MaccuBHbIE  YAEPXKMBAIOLIUE  COOPYXKEHHS  TPHMCHSIOTCS  JUIst
TIOBBIIIEHHUS. YCTOMYMBOCTH OTKOCOB (CKJIOHOB), MPEIOTBpALUCHUS OOpYLICHUS
KapHHU30B, YIACPXXKaHHS 3aCTEHHOW MPU3MBI TPYHTA M OTAEIBHBIX HEYCTOMYMBEIX
MacCHBOB.

6.3.2 IIpu IpOEKTHPOBAHUN MACCHBHBIX YAEP)KUBAIOITIX IPOTHBOOOBATBEHBIX
COOpYKEHMH ClenyeT pPyKOBOACTBOBaThes [11] M pekoMeHmanusMu HaCTOSIIETO

MCTOANYCCKOT0 JOKYMCHTA.
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6.3.3 IIpuMeHArOTCA  COCAYIOIIME BHABl  MACCHBHBIX  VACP/KHBAOIIMX
IPOTHBOOOBATBHBIX COOPYKEHMH (PHUCYHOK 1):

- TOAAEPKUBAIOLHE CTEHEI (CM. 6.3.4);

- HOANOpPHBIE CTEHHI (M. 6.3.5);

- xoHtpdopesl (cM. 6.3.6).

6.3.4 Ilogep>kuBaroue CTEHBl (PUCYHOK 1, a) cleayeT TPHMCHATH JUIS
obecriedeHuss OHOPHI IS HABHCAIOMMX KAPHHU30B, IUIACTOB, JUIS YyHAJCHHS
KOTOPBIX TpeOyeTcs 3HAUNTENbHEIN 00heM padoT.

6.3.5 IloanopHbIe CTEHBI (PUCYHOK 1, 6) creayeT MPUMEHSTH UIS yACpPKaHUS
3aCTEHHON NIPU3MBI I'PyHTa, MOJCCKAacMOM OTKOCOM BBIEMKHM, Korma €€ ybopka
3aTpyIHEHA WX SKOHOMHUECKH HenenecooOpasHa. [Ipu GombImoii BEICOTE OTKOCA
MOI'YT OBbITH IIPUMEHEHBI IIOJIIOPHEIE CTCHBL, 3aaHKEPEHHBIC B YCTOWUYMBEIX CIIOAX
CKaJIbL.

6.3.6 Kortpdopcs! (puCYHOK 1, 8) clemyeT NPUMEHATH IS TOJNAPAHHS
OTJENBHEIX HEYCTONUMBBIX MOHOJIMTHEIX CKATBHBIX MAaCCHBOB, YAAJICHHE KOTOPBIX
MOXKET BbI3BaTh HAPYIIEHHE YCTOMUMBOCTH CKAJBbHOrO OTKOCA WM CKJIOHA B
nenoM. KoHTpQopcs MOTYT NPUMEHSTHCS KaK CaMOCTOSTENBHO, TaK M B COCTaBE
JPYTUX YACPKUBAOLUX COOPYXKeHUH. [Ipy HEOAHOPOJHOM CHIIBHO HapyIIEHHOM
XapaxkTepe 3aleraHus CKalbHBIX IPYHTOB KOHTp(OpcamMm AOJDKHBI YCHIIHBATHCA
TIOAAEPKUBAIOIINE, TIOATIOPHBIE U OOJULIOBOYHEIE CTEHBL.

6.3.7 MacCHBHBIE YACP)KUBAIOIIME COOPY)KEHHS MOTYT BBIIONHATHCA U3
cOOPHOTO WM MOHOJIUTHOTO XKeNe300eToHa, OyToOETOHa, apMOTPYHTa, FAOHOHOB.
Ipu 3TOM PEKOMEH/IYETCS IPHMEHSATH CIEAYIONHEe OETOHBI K PACTBOPBL:

- [Is KaMEHHOM U OyTOOETOHHOH KIIaJKK — LIEMEHTHBIA PAaCTBOP MapKd HE
ke M150;

- nys 6eToHHBIX OI0KOB M KOHTp(dopcor — GeToH Kitacca He HUKE B15;

- IS KOHCTPYKUM# U3 *kKene300eToHa — OeTOH Kinacca He Huke B25.
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a - nojfepXuBaroLlas cteHa; 6 - NoAnopHas CTeHa; B - KOHTpQopC
PucyHok 1- MaccvBHble yaepXuBaloLLine Coopy>KeHNs

6.3.8 Pasmepbl M KOHUrypauuio MNoAAepXKUBaoLWLMX, MNOAMOPHBLIX CTEH U
KOHTP(OPCOB  YCTaHaBMMBAlOT MO  KOHCTPYKTUBHbIM  COOGpaXKeHMsM B
3aBMCUMOCTU OT MPOGKAA OTKOCA BLIEMKW WM CKIOHA, a TaKKe Mo pesy/nbTaTam
pacyeTta YCTOMYMBOCTM  OTKOca (CKMOHa). B KOHCTpyKumsax  cnegyet
npegycmarpuBaTb YCTPOWCTBO BepTMKa/bHbIX Aed)OpMaLMOHHbIX LWBOB (3a
WCKMKOYEHNEM KOHCTPYKLMIA 13 apMOrpyHTa 1 rabroHOB).

6.3.9 Mpu HanMuMM BOLOHOCHLIX TFOPU3OHTOB 3a 3aAHUMU  FPaHAMM
NOAAEPXKMBAIOWMX U MOAMOPHbLIX CTEH B LENAX CHUKEHWUA TUAPOCTaTUYECKOro

[laBNieHua cnefyet npefycMaTpuBaTh LpeHax.
6.4 AHKepHble yepXunBatoLLne CoopyxKeHus

6.4.1 AHKepHble YylepXuBatoline COOpPYXeHUs  (aHKepbl) (PUCYHOK 2)
NPUMEHSOTCA AN MOBbILLIEHNS YCTOWUYMBOCTU OTKOCOB (CKMOHOB), cTabununsauun
HeyCTOMUMBLIX Y4aCTKOB OTKOCA WM KPYMHOT/bIOOBbIX OTAENbHOCTEN MyTeM WX
KpenneHns K JoCTaToO4yHO NMPOYHOMY CKa/lbHOMY MaccuBy.

6.4.2 AHKepbl LienecoobpasHo MPUMEHATb B OCHOBHOM AN YKPen/ieHus
OTKOCOB, CNOXEHHbIX cnaboBbIBETPE/NbIMU CKa/lbHbIMU rpyHTamu
KPYMHOTbIGOBOM WMAN CnaHueBaToli TekCcTypbl. MpyM MPOEKTUPOBaHUKM aHKepOB

cnepyeT pyKoBOACTBOBaTbCS TpebosaHuamu CIM 45.13330, [10].
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6.4.3 110 KOHCTPYKTHBHOMY WCIIOJIHCHUIO M XapakTepy paboThl aHKEpPHI
JETIATCS Ha JIBE MPYIIIEL:

- aHKepbl MEJIKOTO 3aJI0’KeHUs UIMHOK 1+5 M, ¢ Hecymelt cmocoOHOCThIO 10
100 xH, xax mpaBWiaoO, 3aKpPEIUIAOTCS B CKBOKWHE BDKYIIMMH, WHOTIA —
MEXaHUIECKUM CIIOCOOOM;

- aHKepHl NTyOOKOTO 3aJI0KeHus UTUHOM 6+60 M, ¢ HecymIel CrtocOOHOCTHIO
Oonee 100 kH, 3aKpemisioTCs B CKBOKUHE BSDKYIIMH.

6.4.4 AHKEpBl MENKOTO 3aJIOKEHHS PEKOMEHIYETCS BBIIOJIHATH B BHUJE
CTepyKHEH (IITAHT) U3 CTAIBHON apMaTypel M OPYTHX MATEPHAIIOB, 3aKPEIUIAEMBbIX
BSDKYIIUMU WIIM MEXAHUYECKUM CIIOCOOOM. AHKEPBI MEJIKOTO 3aI0XKEHHUS OOBIYHO
HA3HAYa0T KOHCTPYKTUBHO I 3aKPEIUICHHUS IIOBEPXHOCTHOIO CJIOS TOIILIMHOH 10
3M [ 3amuThl OT PasyIUIOTHEHWS W OCHIIAHUS, a TakKe U 3aKPEIICHUS
KPYIHOITILIOOBEIX OTAENBHOCTEH pasmepoM mo 2+3 M. PaccTosHume Mexmy
aHKepPaMH KPEIH CIEAYET ONPENEATh M3 YCIOBHSA OOCCIEUCHHS YCTOHIMBOCTH
6JI0KOB MEX/y aHKepaMH, HO He MeHee 1 M.

6.4.5 AHKepbl TIIyOOKOTO 3aJIOXKEHHSI ClEAyeT MPOEKTHPOBaTh M3 TPyO,
TOJICTOCTCHHBIX TPyOuaThIX BUHTOBBIX INTAaHT, CTCPXKHEBOM apMarypsl (OXHOrO
WIH HECKOJbKUX CTepKHEH) MM CTANbHBIX KaHATOB, IPEABAPHTEIBHO-
HANpPSDKEHHBIMA ~ (QKTUBHBIMH) WM 0€3  NPEJBAPUTENHHOrO  HANPSDKEHUS
(TacCHBHBIMH).

Bri0op THTa aHKEPOB TTyOOKOTO 3AJI0MKEHHS CIIEAYET IPOU3BOAUTD C YYETOM
CIIEYIOIHX UX OCOOCHHOCTEH:

- aHkepel ~ 0e3  TPENBApUTENbHOIO  HANPSKEHUMS B OCHOBHOM
npeIHa3HAYaloTCs AJ1sl padOThl HA Cpe3 U U3ruo;

- aHKepHl C TIPeNBAPHUTCIBGHBIM HANPSDKEHHEM — IS CIy4YaeB, Korma
mpeolnafaeT Harpy3Ka, BbI3bIBAIOINAS, B OCHOBHOM, PACTAIMBAOIINE HANPHKEHUS

B HaIIpaBJICHUU aHKEPA.
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6.4.6 AHKepbl ~ rly60KOrOo  3a/l0KEHWs  crefyeT  MpOeKTUpoeaTb B
cooTBeTcTBUM ¢ [10]. Mpu NPOEKTMPOBAHNM aHKEPOB PaCCHUTLIBAIOT:

- 006LLYI0 YCTOWYMBOCTb COOPYXKEHNS;

- HecylLyto cnocobHOCTb aHKepa B LeNOM MO FPYHTY U MaTepuany;

- MPOYHOCTb OTAE/bHbIX 3/1EMEHTOB, BXOASALLMX B COCTaB aHKepa.

6.4.7 YKpenneHue oTkoca (CKOHa) aHKepamm B 3aBUCHMOCTM OT UHXKEHEPHO-
reosIorMyYecKmX ycnoBuini MOXeT 6biTb KOHCTPYKTUBHO 0(hOpPM/IEHO B BUZE:

- OTAeNbHbIX aHKEPOB C OMOPHbLIMU Wakbamu 1 NANTamu;

- TPYNMoBbIX aHKEPOB, OMEPTbIX HA YMOPHble 6ankn (XKene3o0eTOHHbIe MK
MeTanMyeckne M3 NPOKaTHbIX Npotunei);

- COYeTaHWeM aHKepoB C MOKPbITUEM YYacTKOB OTKOCA Mexay HUMK
MeTanIMyeckol cetTkon (cm. 7.3.11).

6.4.8 OTfeNnbHble  aHKepbl  CnefyeT  MNPUMEHATb B MOHO/IUTHBIX U
C1abOoTPELLMHOBATLIX MPOYHBIX CKaNbHbIX PpyHTax. [pynnoBbIMKW aHKepamu
CNnefyeT KpenuTb OTKOCbl B CKaslbHbIX FPYHTaX, MeHee MPOYHbIX W B GO/MbLUEi

CTenexHun pa36I/ITbIX TpewmHamn, 4YeM B BbllleyKa3aHHOM cny4yae. AHKepbl B
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COYETAHHMH C METAJTIHYECKOMN CETKOM CIIe/lyeT HCIOB30BATh IIPU MENKOIIIBIOOBOM
Pa3apoOIEHHOCTH CKABHBIX TPYHTOB OTKOCOB (HAa Y4YacTKax, IZ€ BO3MOXKHBI
BBIBAJTEI X OTCIIOCHUS).

Ins obecrieueHns paBHOMEPHOM Mepefadd YCWIMHA Ha yACP KHBAIOLIMI
MacCHB aKTHBHBIC aHKEPHI IMIyOOKOrO 3aJI0XKEHHS! NPUMEHSAIOTCS COBMECTHO C
YCTPOMCTBOM MOHOJIMTHBIX JKEME300€TOHHBIX OHOp (MHIMBHAYAIBHBIX WM
TPYMIIOBEIX), O(GOPMIIEHHBIX B BHAE TIOPU30OHTAIbHBIX IOSACOB, BEPTHKAILHBIX
pebep i KOHTPGOPCOB, a TAKKE B BUAE KEIE3006TOHHBIX PEIIETOK, OACBAOIIMX
MITA TIOATOPHBIX CTeH. [T0CNe YCTAaHOBKH YHNOPHBIX OaloK 3a30p MEXIy HUMH U
OTKOCOM CJIEAYET 3alofHATh OETOHOM /Ul IPEAOTBPALICHUS BBIBETPUBAHMS
TOPOJ MoK OaKoM.

6.4.9 AHKEpbl Ha YKPEIUIAEMOM MOBEPXHOCTH OTKOCOB (CKJIOHOB) MOJKHBI
pacnonaraTeCs psAaMy WIM B IIaXMaTHOM TOPSAKE BKPECT MPOCTHPAHU
3aKPEIUIIEMBIX CKAJTbHBIX TPYHTOBR FITM BO3MOXKHO ONIDKE K 3TOMY HANPaBICHUIO.
CxeMa pacCTaHOBKM aHKEPOB Ha YKPEIUIIEMOM CKAIBHOM MAacCUBE W HX
OpPHCHTAIMST MO OTHOIICHWID K BEPOSTHBIM TMOBEPXHOCTSAM  OOpYILEHHS
BEIOMPAIOTCSL TakuM 00pa3oM, 4ToObl €O3/aTh HAuOONBIIWNA YKPEHUTEIBHBIN
3(hdEKT, a TAKKe B 3aBUCHMOCTH OT OOLIEH CXeMBbI OpraHW3alii ¥ MPOU3BOACTBA
CTPOUTENBLHO-MOHTKHBIX PaboT. [IpU paccTaHOBKE aHKEPOB CIIEAYET YYUTHIBATS,
4T0 HauOONbIIMH ykpemstomuii 3(gekT aocTUracTcs NMpU YCTAHOBKE WX B
HIDKHEH IIOJIOBUHE YKPEIISIEMOTO CKaJIbHOTO MAacCUBA.

6.4.10 IIpu BBIOOpPE yIVIia HAKIOHA AHKEPOB K paCUeTHON MOBEPXHOCTH
CMEILECHNUS 3aKPEIUsIeMOro MacchuBa y  (PUCYHOK 2) HEOOXOIMMO YUYHTHIBATH
ClieAyIolIee:

- Hecylasd CocOOHOCTh aHKEPOB 3aBUCUT OT UX OPHEHTAINH OTHOCHTENBHO
TIOBEPXHOCTU CKOJIBXKCHUS B BEPTUKAJIBHOM [UIOCKOCTY,

- TIpH  PACIONOKCHHMH  aHKEPOB  HOPMAIBHO K  TMOBCPXHOCTH
MPEANOJIAraéMOro CKOJILKEHUS, CTaOWIM3UpYIoliee ACHCTBUE JOCTUTACTCS JIUIIb
33 CYeT CHWJI TPEHHs, MPONOPIHOHANBHBIX BEIWMYMHE HOPMAILHOTO JABJICHHS,

CO31aBacMOro 3a CUCT MPEABAPUTEIPHOTO HATSDKECHUS B aKTUBHBIX aHKEPAaX WK 3a
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CUET PEAKTUBHBIX YCIIIUH P CMEIIECHUH 3aKPEIUISEMEIX MACCHBOB B TTACCHBHBIX
aHKEpax;

- ecnu aHKEPBL OPMEHTUPOBAHBI OTHOCUTENIEHO MOBEPXHOCTH
TPEAIoNaracMoro CMEIIECHAS MO YIIIaMH, OTIMYHBIMU OT 90°, TO, HOMHMO CHII
TpeHus, 00YCNOBIICHHBIX HOPMAJIbHOMI COCTABIOLLEH, BO3HHUKAIOT
TaHTCHIUATBHEIE YCIINSA, KOTOPEIE YBEIMINBAIOT (IIpH Y < 90°) MM yMEHBIIAIOT
(ipu y > 90°) ycTOHYMBOCTb 3aKPEILIIEMOrO MacCUBaA,

- 1enecoo0pasHO aHKEP OpPHEHTUPOBATh K MOBEPXHOCTH BEPOATHOrO
CMEILEHNS 3aKPEMIIEMOr0 MacCHBa MO YoM y < 90°; peKOMEHAyeMast BEIUYHHA
3toro yria 30+60°.

Ilpy yKpemyseHHH OTKOCOB aHKEpaMM HEOOXOAMMO CTPEMHTECA K TOMY,
4yToObl X OCH JIEXKAIM B TOM K& BEPTUKAIBHON IUIOCKOCTH, B KOTOPOii NEHCTBYET
YCHIIHE, COBUIAIOIICE YKPEIUIAEMBIH MaccHB. OTKIOHEHUE OCH aHKEPOB OT 3TOM
INTOCKOCTH MOJKET IPUBECTH K BO3HHKHOBEHWIO YCWJIHH, CHIDKAOMMX d(dext
VKpEIUIEHHS. (B YaCTHOCTH, NPH NPHMEHEHWH IIPEIBAPUTEIIbHO-HAIPSKEHHBIX
aHKEpOB).

Ilpn cioncTol, CNAHOEBOH CTPYKTYpE €CTECTBEHHOIO OCHOBAHWSA, C
PACIOJIOKEHUEM TUIACTOB TOPH30HTAIBHO WM C MAJCHHUEM B CTOPOHY CKJIOHA
JIOJKHBI BBIIOIHATBCS CIEIYIOLIME YCIIOBHU:

- aHKep JOJDKEH Mepecekarsb ABa 1 6ojiee 1miacTa;

- aHKep JODKeH OBITh PACIONOKEH HOPMATEHO K TOTCHIHATEHBIM
MOBEPXHOCTSIM TTOTEPH YCTOHIUBOCTH.

6.4.11 AHKepbl MOTYT 3aKPEIUIATHCS MJIH JIMIID B KOHIIEBOM WX YacTH, HIIH TI0
BCCH JUIMHE. AHKEDBL, 3aKPEIUIIEMBIC B CKAJIHHOM TPYHTE JIWIIL B KOHLEBON WX
4acTH, MMEIOT 3aMOK, pacnonaralouuiics 3a mpeaeaMu 30HB BO3MOXKHOTO
oOpyIIeHus; HApPYKHBI Y94acTOK HAa MOBEPXHOCTH OTKOCA, THAE pacHoiiaraetcs
oropa WiM HaTsHKHOE MPHCTIOCOONIEHNE;, aHKEPHBIH TSIK (CTEPIKEHB ), MePEAFOLIHIA

HArpy3Ky OT OTIOPHOI YaCTH Ha 3aMKOBYIO.
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6.5 3aluTHbIEe NOKPBLITHS U 3aKpPeNJieHle IPYHTOB

6.5.1 3alMTHBIE MOKPBITHS M 3aKpEIUIEHUE IPYHTOB IIPUMEHSIOTCA JUIA
TOBBINCHAST MECTHOW  YCTOWYMBOCTH  OTKOCOB  (CKJIOHOB), KOHCOJHOALIMH
MacCHBOB, TIPEJOTBPAIICHUS JPO3WH, YMEHBIICHHS WHQWIETPAMH B TPYHT
TIOBEPXHOCTHEIX BOJI, TIPEIOTBPAIICHUST BHIBETPUBAHMUS, 00pa30BaHMs OCHITIEH U
BBIBAJIOB.

6.5.2 3ammTHEIE MOKPBITAS W 3aKPETTICHAE TPYHTOB BEITIONHSFOT MyTEM!

- THEBMOHAOpBIra (cM. 6.5.3);

- MHBEKTHPOBAHMS U 331€NKU TpeluuH (yrayOnenuit) (cM. 6.5.8);

- BO3BEJCHHS OOIHULIOBOYHBIX CTEH (cM. 6.5.12).

6.5.3 TTHeBMOHAOPBI3T PUMEHSETCS [Tl CO3[aHMs 3alUTHBIX TOKPHITUIl Ha
OTHOCHTEINIBHO POBHBIX OTKOCAxX (CKJIOHAX) BBICOTOH OT 5 mo 20 M. ITokpeITHE H3
MTHEBMOHAOPEI3Ta BEIIOMHSACTCS NMyTEM HAaHECEHHs BSDKYLIMX HA 3alUIIACMYIO
HNOBEPXHOCTh IO IPEIBAPUTEIIPHO HABEIICHHOH HA OTKOC M 3aKPEIJICHHOH
aHKepaMu METALIMYECKOM ceTke (pucyHOK 3). IIpu mpoeKTHpoBaHWH MOKPHITHIA
13 THEBMOHAOPEI3ra CIIeayeT PyKOBOACTBOBaThLeA [16], [17].

6.5.4 B 3aBHCHMOCTH OT THIA BSIKYIIETO BHIICIAIOT TMHEBMOHAOPHI3T W3
TOPKpeT-0eTOHa,  HAOpbI3r-0€TOHA,  aOPUPOBAHHBIX  I[EMEHTHO-TIECYAHBIX
pacTBOpOB (aspouema).

TTokphITHE W3 TOPKPET-OETOHA CIEAyeT BHITONHATH TOJILUHONW HE MEHee
30 MM O METaJUIMYECKO# ceTke ¢ sueiikamu pasmepom ot 3030 mo 200x200 mm.
B KkadecTBe 3aMOTHATENS TS TOPKPET-OCTOHA CIIEAYET MPHMEHSTH HECOK.

TTokpbiTHEe W3 HAOPHI3T-OETOHA CIIEMYyeT BHIMOIHATD TOJIIMHOM HE MeHee
50 MM MO METAJUTHYECKOM CeTKe ¢ sueiikamu pazmMepom He MeHee 50x50 mm. B
KaueCTBe 3aMOJHUTENS IS HaOpHI3r-06TOHA TIOMHMO TIeCKa CIIEAYeT HPUMEHSTDH
meOEHb.

AspHpoBaHHBIE IIEMEHTHONECYAHBIE PACTBOPHI (a3pOLEM) MPEACTABIAIOT
co00if cMeCh M3 IIEMEHTA, MeCKa, BOAbl M BCereHuBalomei 1o6apku. Komrdectro
BCTeHMBarouIe#t  noGaBku  HenecooOpa3HO  NMPUMHMMATh Ha  OCHOBAaHWUHU
MpeABapUTENBHBIX HCTBITAHUI PacTBOPA MyTEM ONBITHOrO moadopa.

TopkpeT-0eTOH M HAOPBI3r-OETOH NOJNYYAIOT HA OCHOBE TPAHCIIOPTHPYEMOH
HOJ JaBJIEHHEM CyXoit CMeCH, a a3pOLEM — FOTOBOTO PacTBOPA.
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1- Hecyluii aHKep; 2 - €O MOKPLITUS N0 METa/INYECKON CeTKe;
3- 0TBEPCTUS AN1S BbiMyCKa BOAbI; 4- MOHTaXHble aHKEpbI

PUCYHOK 3 - KOHCTPYKLWS NMOKPbITUS U3 MHEBMOHAGPbI3ra

6.5.5 AHKepbl [ANA KpenneHua CeTKU (HecyliMe W MOHTaXHble) cnegyeT
NPOEKTMPOBaTb M3 apmaTypbl Mepuoguyeckoro npoguna agvametpom KH-40 mwm.
Mpn 3TOM HecyliMe aHKepbl HEO6XOAMMO pacrnofiaraTb 3a BepxHeli OPOBKOIA
OTKOCa Ha paccTOfAHWM OT Hee He MeHee 2 M. Hecylme aHKepbl cnegyet
NPOEKTUPOBATb B COOTBETCTBUM C MpunoxxeHvem 9 [14]. MoHTaxHble aHKepbl
pasmeLlalTca UCXOAA U3 YCNOBMA 06ecreyeHns NIOTHOIO NpuUeraHus CeTKM K
OTKOCY U Ha3HayatoTCH KOHCTPYKTUBHO. [lnameTp ux crefyet npuHMMaTh paBHbIM
1CA20 Mm. PaccTosiHMe Mexay aHKepamy He JO/DKHO NpeBbiwath 2 M, a rnyéuHa
UX 3afenkm [omkHa ObiTb He MeHee 0,4M)5 M, npu 3TOM BbicOTa Haf

NOBEPXHOCTLI0 0TKOCa - 4CH50 Mm.
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6.5.6 CeTku criefyeT MPUMEHATh THOKHE MPOMBILUIEHHOTO M3TOTOBJICHHUS U3
MPOBOJIOKH JUAaMETPOM OT 2 10 4 MM. JlonycKaeTcesl IUIETCHHE CETKU Ha YYacTKe
TPOW3BOACTBA PaboT.

6.5.7 JInst NpUrOTOBJICHHUS CYXHMX CMECEH M PacTBOPOB Ui MHEBMOHAOpbI3ra
B 3aBUCHMOCTH OT HAJIMYUsl BBIXOJA M AarpecCMBHOCTH TPYHTOBBIX BOJ
pekoMeHayercs TpuMeHsTh mopraanaueMeHTsl (mo 'OCT 10178). B xauectse
3aMONHATENS JOJDKEH MPUMEHSThCS 4UCTHIii mecok (mo I'OCT 8736) m mebeHp
(paxmmit 1o 20 mm (mo TOCT 8267).

6.5.8 InbeKTUPOBAHUE U 3aJ€NKa TPEIMH (yrIyOaeHu) IPIMEHSIOTCS TS
3aKPEIUICHHUS CKAIbHBIX TPELIMHOBATBIX OTKOCOB (CKJIOHOB) M BBINOJHSIIOTCS
MyTeM UHBEKLUH WM 3aIOJHEHUS MX BSUKYIUME. MHBEKTHPOBaHHE MPUMEHSETCS
[IpY HIMYMU CKBO3HOM CHCTEMBI TPELIMHOBATOCTH, IO3BOJAIOLLCH PpacTBOPY,
HAarHETaeMOMY 4Yepe3 CKBAXXWHBI, MPOHMKHYTH BO BCE WIIM B OOJBHIMHCTBO
MPWICTAIOMNIX TPEMMH, B NPOTUBHOM ClTydae, a TakoKe TPH HAJTMYHA KPYHBIX
TpemmH (YryOneHuit), BHINOJHAIOT HX 3aJEIKy C JHEBHOM TOBEPXHOCTH.
HHbekTHpOBaHKE CIICAYET NPEeyCMaTpPUBaTh B COOTBETCTRIH ¢ [18].

6.59B KayecTBe BKYIIMX TPU HHBEKTHPOBAHHH TPEUIMH CJIEAYET
IPUMEHATh LEMEHTHbIE M KOJUIOWAHBIE XUMHYECKHWE pPAcTBOPHI, SMOKCHAHBIE
CMOIBL. Bua M cocTaB BSXKYILMX CEAYET Ha3HAYaTh B 3aBHCMMOCTH OT MECTHBIX
VCIIOBHM W NIWPUHBI TPEIIHH.

Jns 3amenku MeENKMX TPEIIMH HWHBCKTHPOBAHMEM CJCAYET TPHMEHSTH
IJIMHO3EMUCTBI LEMEHT WM K€ OCYIIECTBIATh HATHETAHUE XUMHYECKHX
pacTBOpOB. /[l NOBBbILEHUS TIPOHMKAHHS LEMEHTHOIO pPacTBOPA B MENKUE
TPEIIHUHEI B HETO J00ABIIAIOT BOJHBIE PACTBOPEI XKUAKOTO CTEKIA, KPEMHEKUCIIOTO
HaTpys WK cyibdara aMMOHHS. IIpy HHBEKIME PACTBOPA KPYITHOCTH 3€PEH IeCKa
HE J0bkHA OBITE Oonee 0,1 MM.

Ilpu 3HauurenvHOM mmpuHe TpemuH (4050 MM) HarHeTaHWe TOJDKHO
MPOU3BOAUTLCA LEMEHTHO-IIECUAHbIME PAacTBOpaMM cocTaBa 1:3, Mpu MeHbLIEH
LIMPHHE — pacTBOpoM coctaBa 1:1. [N uMHBEKUMM B IOPOABI, COAEpIKallie

HAIOPHBIC IMOA3EMHBIC BOIABI, TIPUMCHSIOTCS 6I)ICTpOCXBaTI>IBa}OH_H/I€CFI IICMCHTHI.
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B kadecTBe yCKOpUTENEH CXBAaTIBAHUS MOTYT OBITh HCHOJb30BAHB! CICILAAIBHBIC
JobaBkn. B kauecTBe 3amONHATENS JOJDKEH UCIOIB30BATECA YUCTBIH PEUHON WM
MOPCKO#1 IECOK C 3¢pHAMH KPYITHOCTBIO He Oomee 1 MMm.

6.5.10 PaccrossHue  MEKAYy  HArHETATENIBHBIMH  CKBAKMHAMHM  CJIECAYET
IOpHHUMATL OT 3 10 6M B 3aBHCUMOCTH OT XapakTepa U HHTCHCUBHOCTH
TPEIMHOBATOCTH. JIaBICHUEC MHBCKTUPOBAHHUA BBHIOHpAcTCA € TAKUM DPacucTOM,
49ro0bl HE CO3[aTh CUI, KOTOPBIE MOTYT NPHBECTH K Pa3yINIOTHCHHUIO MAaCCHUBOB.
O0beM MoaBaeMoro BSDKYIIETO CIEAYET, Kak MPaBHIo, TPUHUMATh B pasmepe 45
00BEMOB CTBOJIA HATHETATENIHOM CKBAYKUHBL

6.5.11 3anenky kpynHsix (pasmepom 200 MM 1 Gosee) TpeluH (YriayOneHuit)
CIeyeT OCYMECTBIATh OeTOHOM. 3afenky yIIyONeHHH Talke NOMycKaeTcs
BBHIMOJIHATE KaMEHHOW knajnkod. [Ipu 3ajenke KpymHBIX YrioyOneHuwit ¢
BOJOMPOSIBIICHASIME CIEAYET MPEAYCMaTPHBaTh PEHAKHBIE OTBEPCTHS.

6.5.12 O6NUIOBOYHBIE CTEHBI PEKOMEHAYETCAd NPUMEHATb [UIA 3aIUUTHL OT
BBIBETPHBAHHMSA OTKOCOB (CKITOHOB) BBICOTOH 5+10 M, HMEIOIMX 3HAYUTENBHBIC
HEPOBHOCTH HOBEepPXHOCTH. OOJIHIIOBOYHBIE CTEHBI SBISIIOTCA AONTOBEYHBIM H
OCTETUYHBIM IOKPBITHEM, TMO3TOMY DPEKOMEHAYIOTCS K IPUMEHEHHIO Ha
TEPPUTOPUH HACENCHHBIX IYHKTOB, Ha TPUMOPTANBHBIX Y4YacTKax raiaepeil u
ToHHENEeH. OOMHIIOBOYHBIE CTEHBI NPOCKTUPYIOTCS KAMEHHBIMH, OYTOOETOHHBIMM,
MOHOMUTHBIMU. Ha yuyacTkax BbIXOJa TOA3EMHBIX BOA B KOHCTPYKLHUSX

OOJUIIOBOYHEIX CTEH ClIeAyeT MPeIyCMaTPHBATE APCHAXKHBIC OTBEPCTHL.
6.6 ArpoJiecoMe/IHOPATHBHBIC MEPONIPHSITHS

6.6.1 ArponecomenuopaTuBHble  MeponpusTus  (PUCYHOK 4)  crlemyer
TIPAMEHATh IS VKPEIUIEHHS OTKOCOB (CKIIOHOB) KpyTH3HOWH He Oomee 45°,
CIIOKCHHBIX  JICTKOBHIBETPUBAIOLIUMHUCS  (MOJYCKAIBHBIMH)  TPYHTaMH U
TIO/IBEPKEHHBIX BO3/JEHCTBUIO OCHITHEIX M SPO3HOHHEIX HPOLECCOB. YKPEIJICHAE
OTKOCOB (CKJIOHOB) JIOCTHIA€TCS IIYyTEM IOBbILICHUS MECTHOM YCTONUMBOCTH,
OCYIIIEHHEM TPYHTa, IPEAOTBPAILCHHEM SPO3UH, YMEHBIICHHEM MHQUIBTpaIy B

TPyHT MOBCPXHOCTHBIX BOX, CHHXKCHHUEM BO3JACHCTBHA BEIBCTPHUBAHHU,
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06pa3oBaHMs OCbiMeli 1 BbIBANOB 3a CYET YKPEM/eHWs TpyHTa U OTBeAeHus
W3/TMLLHEN Bnary KOPHEBON CUCTEMOI pacTeHUiA.

6.6.2 K arposnecomenuopatvBHbIM  MEPOMPUATUAM  OTHOCAT  MOCALKY
[lepeBbeB, KyCTapHUKOB W /iaH B COYETaHWM C MOCEBOM MHOMONETHWUX TPas Wan
0J€epHOBKOW, 06pa3yHoLLMX NOKPOBHO-6apbePHYIO CMCTEMY MOCAAOK.

6.6.3 Mofbop pacTeHuit, UX pasMeLLeHne B M/aHe, TWUMbl U CXEMbI NOCaf0K
crieflyeT HasHayaTb B COOTBETCTBUM C MOYBEHHO-KIMMATUYECKVMMN YCIOBUAMMU,
0CO6eHHOCTAMM penbeda M IKChyaTaumm oTKoca (CKNOHa), a Takke C YYeTOM
TpeboBaHMIA K  OXpaHe OKpyXalleid cpegbl M acTeTuyHocTn.  [Mpu
NPOEKTUPOBaHN arposieCoOMenopaTnBHbIX MeponpuaTuii cnepyet

pykosogcTBoBatbcs [19].

PUCYHOK 4 - ArponecomennopaTBHble MepONnpUsTUS

6.6.4 B paiioHax € OTpuuaTeNbHbIMK 3UMHUMMK TemrepaTypamu BO3dyXa
OTKOCbl BbIEMOK [O/MXHbl ObITb YKPEeneHbl G0APbLILLHUKOM, MOXOKEBEbHUKOM,

LUMMOBHUKOM U [pYTMMU MOPO30YCTORUMBLIMA PACcTEHUSMU. B HOXHbIX paiioHax
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B KAQueCTBE IIOKPOBHOM pPACTHTENIBHOCTH PEKOMEHJYETCS HPUMEHATH JIHAHBI
(;TOMOHOC, TTypapHIio) U BETETATHBHO PAa3MHOXKAIOIIMECS KYCTAPHUKH C IIMPOKOH
KPOHOI#, B KauecTBe GapbepHOM — MOCAJKHU KYCTAPHUKOB U JCPEBBEB ¢ OONBLIOH
CTEIICHBIO KYIUCHUS; Ha HM30BITOYHO VBIKHEHHBIX CKIIOHAaX IEJIeco00pasHo
TPUMEHSTH IBKATHNT U 6aMOyK.

6.6.5 Tlocamky KyCTapHHKOB WM JIEPEBbEB, OONAAAIOMMX pa3BUTOMN
KOPHEBOM cHCTEMO#, HE0OX0AMMO KOMOMHUPOBATh C IOCEBOM MHOTOJIETHUX TPAB.
TToceB MHOTOJIETHHX TPaB HAa OTKOCAX (CKIOHAX) KPYTH3HOI A0 35° nmomyckaercs
0e3 JIPyrux BCIOMOTATENbHbIX CPEACTB 3aIUUTHI, a mpu OomnbLieli KpyTH3HE -
C IPONMTKOM I'PyHTA BUKYIUMY MaTepHallaMy W € UCIIOJIb30BaHNEM OHOMATOB.

6.6.6 TloceB MHOTONETHHX TpaB JOJKEH OCYIIECTBIATBECS TO  CIIOH
pacTUTENFHOTO TIpyHTa TommmHOM He MeHee 10cm. IIpm HegocraTke
PacTUTENBHOTO TpPYHTA JAOMYCKAeTCA TOKPHIBATh BRIBETPHBINHECS CKAJBHBIE
OTKOCHI MECTHBEIM JEITIOBUAIIHBIM TPYHTOM. TE€XHONOTHYHBIM PELLEHUEM SIBJIECTCS
THAPOIIOCEB — HAHECEHWE HAa OTKOC (CKJIOH) TMOJ MJAaBJICHUEM >KUAKOH CMECH,
COCTOSIIIEH W3 BOJIBI, CEMSH, YAOOPEHHUIT, MYJIBUH M TEXHUUECKHX J0OABOK.

6.6.7 Ha ckioHaX €O CMBITBIMH M C1a00 DPa3BUTHIMH IIOYBAMH JAEPEBbA U
KYyCTaPHUKM CJCAyeT BHICAKMBATH pSJAMA B JIYHKH WM SAMBI  TTyOHHO#M
0,15+0,35 M. PaccrosHHE MEXay pAgaMu AODKHO npuHuMarbes 1,0+2,0 M as
JIEPEBBEB U KYCTAPHUKOB, 2,0%2,0 M 714 THaH.

6.6.8 [lnst nyulllero pocTa M IPHKMBACMOCTH TPaB M JIECOHACAKACHMIA
HeoOX0auMO BHOCHTE (ocdopHble W KanwitHble ymoOpeHus, cymepdocdar ¢
cogepxanueM 1420 % mmrarensHbXx BelnecTB (Hopma 300+400 kr Ha 1ra) m
KaIAWHYI COJb WIM XJOPUCTEIM Kamuil (mo 150+200 m 100+120 kr Ha 1ra
COOTBETCTBEHHO).

6.6.9 llna yvacTKOB, Tae OBUIM TIPOBENEHBI AarpoJIeCOMENNOPAaTUBHBIE
MEPONpPUATHS, CIEAYET IPEAyCMATPUBaTh YXOJ M MOHHUTOPHHT HX COCTOSHUS
(cMm. moapasmen 9.1). Yxom 3a Il€ecomocajkaMH COCTOMT B TEPUOIMYECKOM
PBIXJICHHM TIOYBHI Ha IIyOumHY 5+10 CM, VIANCHHHM COPHSKOB, BOCCTAHOBJICHIH

nocaa04YHoOro CYGCTpaTa ipu HEOOXOMMOCTH.
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7 IIpoeKTHPOBAHHE CPEICTB NACCHBHOW TNPOTHBOOGBAJILHOIH

3alHTbI
7.1 Oomue moJIoKeHust

7.1.1 CpeactBa 1nacCUBHOWH  MPOTUBOOOBAILHOM  3alLMTEI  MO3BOJIAIOT
NpEeNOTBPaTUTh WM CHU3MUTH BO3JCHCTBHE CKAIbHO-OOBAIBHBIX HPOIECCOB HA
3alMIaeMblif OOBEKT 3@ CYET peau3ali KOMIUIEKCA PELleHHi 1O mepexBaTy
WIH OPraHU30BaHHOMY IPOIMYCKY IIPOAYKTOB CKAIbHO-00BAIBHBIX POLIECCOB.

7.1.2 CpeacTBa MAacCHBHOH MPOTHBOOOBAIBHON 3allIUTHl TPUMEHSAIOT B
CIydasxX, €CITH IIPUMEHEHHE CPEeJCTB AKTHBHONH HPOTHBOOOBAIBHON 3allUTHI
(cM. paszen 6) HEBO3MOKHO, SKOHOMHUYECKH HELeneco00pa3Ho WK MOJHOCTBIO HE
HCKITIOYAET BO3MOXKHOCTH Pa3BUTHS CKaJbHO-00BAJIBHBIX IIPOLIECCOB.

7.1.3 B 3aBHCHMOCTH OT INPHHIMIA ACHCTBUS B KAYECTBE CPEICTB MIaCCUBHOM
IPOTUBOOOBAIBHOM 3AIUTHI IPUMEHSIOT:

- YIIaBIIHMBAIOLINE COOPY>KECHUL,

- TIPONYCKAIOLINAE COOPYKECHHUS.

7.1.4 YnaBnuBalomye  COOPYXKCHMs  NpeJHa3HAuYeHbl s [epexBara
MPOIYKTOB CKATbHO-OOBAIBHBIX TPOIIECCOB MEPEeA 3allfiaeMbiM 00BekTOM. B
3aBUCUMOCTH OT NPUMEHAEMBIX KOHCTPYKTHBHBIX PELICHUN BBLACNAIOT:

- MacCHBHBIE VIIaBIUBAIOLINE COOPYKEHHUS (cm. mozpazzen 7.2)
(ynaBnaMBalOLIME TMOJKM, TPAHLIEH, Bajibl, VJIABIMBAIOWIME M OrPaAUTENbHbIE
CTEHBL),

- THOKME YNaBIMBAIOIIME COOPYXKeHMs (cM. moapaszen 7.3)  (rudkue
Oapbepbl, THOpUIHEIE OapbEPEL U MACCUBHBIC IOKPOBHBIE CETKH).

7.1.5 Tpormyckarommue coopyKeHus (CM. oapaszen 7.4) npeaHa3HaueHsl Ul
OpraHu3alny IPOIyCcKa MPOLYKTOB CKaIbHO-OOBAIBHEIX IPOLECCOB HAJ WU MO,
3aIMIAEMBIM O0OBEKTOM (TaIepEr, ICTAKAIBI ).

7.1.6 IIpoeKTHpPOBaHKE YIIABIMBAIOIIMX K I[POIYCKAIOLIMX COOPY)KEHHUH
BKJIIOYAET OMpee/ieHHe PacroNokKeHHss M rabapUTHBIX Pa3MEpOB COOPYXKECHUH, a
TAKOKE PaAcyeT WX HA MPOYHOCTH W YCTOWYMBOCTh. Pacmonoxkenue u rabapuTHbIC
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pa3Mepsl  yIABIUBAOIIUX COOPY)KEHUH cliefyeT Ha3HayaTh MO pe3yJibTaTaM
pacyeTOR M3 YCIOBUS MCKITFOYEHHS BO3MOKHOCTU IepeneTa M BHICKAKHBAHHS
CKIBHBEIX 00JIOMKOB, TTAAI0IIMX CO CKJIOHA. PacueToM Ha mepeneT OnmpeeNsoTcs
BBICOTa COODPY)KEHHI M MX MeCTOpacHoNoskeHHe. PacueToM Ha BEIKATHIBAHWE H
IIO/ICKaKMBAHNE YCTAHABIMBACTCA HEOOXOAMMas INIyOMHA YJIaBIIMBAFOMIMX TMa3yX,
IpH KOTOPOH MCKIIOYAETCS BO3MOMKHOCTB BBUIETA M3 HHX CKAILHBIX OOIOMKOB.
T"abapuTHBIE Pa3Mephl YIIABIHBAOLIMX COOPYKEHHI PEKOMEHIYETCS OTPENCTSTh B
COOTBETCTBUY C METOJMKOM, IPUBEACHHOM B MpunoxeHuu b.

PacnionoskeHre u rabapuTHBIE pa3sMEPHl IPONMYCKAIOLMIAX  COOPYKSHHit
CIedyeT Ha3HA4YaTh MCXOASd M3 NPOTHKEHHOCTH OOBAIOONACHOTO y4acTKa, HpH
3TOM COOPY>KEHUS CIEAyeT pacrnojararb Ha JOCTaTOYHOM PacCTOSHUM OT 04aroB
CKaJIbHO-O0BAIBHBIX IIPOLECCOB, HCKIFOYAIOMIEM BO3MOMKHOCTD MPAMOTO MaJCHHS
CKaJIBHEIX 00JIOMKOB Ha KPOBITIO rallepel WK MPOJIETHOE CTPOECHHE dCTaka bl Jins
3CTaKa[ TaKXKE JOMNOJIHUTEIBHO ONPEACHIETCS OTMETKa HHW3a IPOJETHOro
CTpOEHws (CM. Toapazaen 7.4).

7.1.7TIpoyHOoCTE W  YCTOHYMBOCTH KOHCTPYKLIHII YyNaBNMBAlOIMX W
IIPOILYCKAIOIINX COOPY>KEHUH ClIeNyeT IPOBEPATh HAa CTATUYECKUE, TMHAMUYCCKIAS
1 ocoOble Harpy3ku B cootBeTcTBUHU ¢ CIT 14.13330 u CIT 20.13330 ¢ yuetom [14]
u [26].

IIpoekTHpoBaHUE OTAECIBHBIX KOHCTPYKLMI CIENyeT BECTH B COOTBETCTBHH
HOPMATHBHBIME JOKyMEHTAMH HAa HPOCKTHPOBAHHE COOTBETCTBYIOIIUX THUIIOB
koHcTpykumit (cm. CIT 15.13330, CII 16.13330, CIT122.13330, CII24.13330,
CI1 63.13330, [10], [11], [12], [13] u mp.).

7.1.8 Ilpn pacuere YNABIMBAOMMX W IPOIMYCKAIOIIMX COOPYXKCHHMHA Ha
IIPOYHOCTE W YCTOWYMBOCTD CIEAYET YUUTHIBATh CIACAYIOIME HATPY3KHU:

- TOCTOSIHHBIE Harpy3ku (OT Beca KOHCTPYKLHM M [JaBlCHUS TIpyHTa
00paTHOM 1 aMOPTHU3HPYIOIICH OTCHIKA),

- BPEMCHHBIE JIHTENBHBIE HArpy3ku (0T OOKOBOTO JaBlieHWMs T'PyHTa HpHU

HAKOIUICHHH €T0 B Y/IaBJIMBAIOIICH MTa3yXe WA Ha KPOBJIC TAJIEPEH ),
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- KpaTKOBPEMCHHBIE HArPY3KH (OT BO3JICHCTBUS yJapa OAUHOYHOTO 00JIOMKA
pacueTHOH KpPyMHOCTH),

- 0coOble Harpy3kH (OT CEHCMUYECKOT0 BO3ACHCTBYS).

7.1.9 IlpoeKkTHpOBaHKE YIABIMBAKOIINX W MPOMYCKAIOIINX COOPY KEHHH
JOJDKHO BBIIOJIHATHCS B CICAYIONIEH NOCIEA0BATENBHOCTH:

- OIPEIEICHNAE PAaCUCTHOH CKOPOCTH MAIAIONIUX CKATBHBIX 00JIOMKOB B 30HE
PACIONIOKEHHS COOPYIKEHHUS,

- YCTaHOBJIECHME PacueTHOH KPyNHOCTH AKX 00IOMKOB,

- ompeieneHue rabapUTHBIX Pa3MEPOB COOPY)KECHMs, KOPPEKTHPOBKA €ro
pacnonokeHus (Ipu HeOOXOAUMOCTH),

- pacdeT Ha CTaTMYeCKyK) HAarpy3Ky OCHOBHBIX pa3MepoB Hecymieit
KOHCTPYKLIUH COOPYXKEHHUS,

- TIpoBepKa HecyIled KOHCTPYKIMM COOPYXKEHHS Ha JIMHAMIYECKYIO
Harpy3Ky OT yAapa CKaJIbHBIX 00JIOMKOB,

- pacdeT Ha celicMHUECKYIO Harpy3Ky (IIpu He0OXOUMOCTH).

7.1.10 PacueTHyt0  CKOPOCTb  CK&IbHBIX  OOJOMKOB  PEKOMEHAYyeTCS
OIPEEIATh B 3aBHCHUMOCTU OT TUNA MONEPEUHOro MPO(mIL HATOPHOTO OTKOCA
WA CKIOHA B COOTBETCTBMH C TIPHIOKECHWEM A. PacueTHas CKOPOCTH TaKoke
MOXKET OBITh ONpEAeNicHAa IyTeM KOMMBIOTCPHOIO  MOJCTHUPOBAHHUSA B
CIIEIHAM3APOBAHHBIX MPOTPAMMHBIX TAKETaX € YUeTOM MpO(MIs CKIOHA, €ro
NOKPOBA,  Pa3MEpPOB  CKaJIbHBIX  OTACIBHOCTEH,  (PU3HKO-MEXaHWUCCKHX
XapaKTEPHUCTHK TTOPOLI.

7.1.11 PacueTtHast KpYHMHOCTb CKANBHBIX OOJIOMKOB OIpefeNseTcs Ha
OCHOBAaHMH CTATHCTHYECKUX XapaKTEPUCTHK paclpesecicHus UX (GaKkTuyecKoit
KPYMHOCTH IO MHOTOJISTHUM HaOJIOJCHHSAM 33 MAJCHHEM OOJIOMKOB CKATBHBIX
TPYHTOB B IIpeJiciax 3allyIacMoro y4acTka.

Ilpu oTCYTCTBUM MHOTONETHMX HAOMOACHWH 3a TAaJeHHWEM CKATHHBIX
O0JIOMKOB MX pacyeTHas KPYMHOCTb MOXKET OIPEACIATHCS B 3aBUCHMOCTH OT
HNOTEHUHUATBHOM OJIOYHOCTH CKAJBHBIX TPYHTOB, CNAralomuX OTKOC WIIH CKJIOH

(em. CII116.13330, mpunoxkenue J[), W YTOUHATHCA MYTEM OMNBITHOTO HX
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cOpacsiBaHMs C HATOPHOTO O0TKOCcA (CKJIOHA) M0 HAllPaBJICHHUIO SKCILIyaTHPYEMOTO
HITH TIPOCKTHPYEMOro o0bekTa (cM. 5.1.9). PacueT MOXET MPOU3BOAUTHCS TAKKES
IMyTeM KOMIIBIOTEPHOTO MOJCIUPOBAHUSL.

7.1.12 g yMEHBIIEHNs] AMHAMUYECKOTO BO3AEHCTBIS MPOIYKTOB CKAILHO-
0OBaNbHBIX IPOLECCOB HA YNABIMBAIOIIME M MPONYCKAONIME COOPYSKEHHS
ClelyeT PEeayCMaTPUBaTh aMOPTH3UPYIOIINE KOHCTPYKITUH.

B kauecTBe aMOPTH3UPYIOLMX KOHCTPYKIUN CIEAYET IPUMEHATH OTCHIIKU
u3 TpyHTA (KaK IIPaBMJIO, MECTHOTO), TIECKa, a TAKXKe AeMII(EPHBIC CHCTEMBI — 13
HNEHOCTEKNA, NEHOMOMMCTUPONA, MEIMIKOB € IT€CKOM, ABTOMOOWIBHBIX IIMH U
JPYTUX MaT€pUAIOB ¢ BBICOKOI SHEPronoriomamel cioCoOHOCTEIO.

7.1.13TIpu ~ HeoOXOAMMOCTM  CIEAYeT  yCTpauBaTb  YJIABIMBAIOLINE
COOPY>KEHHUSI B HECKOJIBKO SIPYCOB, pacroiaras iX TOPH30HTAIBHBIMY PSAIAMU WIIH
HAKJIOHHO (JUTl W3MEHEHHs HANpaBICHUs ABIDKCHHS CKAIBHBIX 00n0MKOB). Ipn
IOPOEKTHPOBAHUU CMEKHBIX 10 BHICOTE YNABIMBAOLIMX COOPY:KEHHH HEOOXOAUMO
NpeaycMaTpuBaTh UX pasMEICHHE Ha CKIIOHE C MEPEKPBITHEM KOHIIOB HA JUIMHY
5+10 m.

7.1.14 Ina  BO3BEAEHUS  BPEMEHHBIX  YJIABIMBAMOIMX  COOPY>KCHHH
JOIlyCKACTCS NMPUMEHEHHE PA3MUYHBIX MECTHBIX MAaTEpHAIOB WM UX COYETAHMI
(Opesen, OpycbeB, KaMHS U Ip. ).

7.1.15B Ka4eCTBE JOTIONTHUTENTLHOI 3AL0UTHL peKOMeEHAyeTCA
OpexyCMaTpUBaTh MOCAAKM OapbepHOl  PACTHTENBHOCTH W3  JIEPEBBEB H
KyCTapHHMKOB (CM. mojpazzien 6.6).

7.1.16 O6s13aTe/ibHBIM YCTIOBHEM NPUMEHEHHS YIIABJIMBAIOLIUX COOPY KEHUIA
ABJISETCS pa3paboTKa perNIaMeHTa MX COJCPXKAHWS B NEPUOM JKCILULyaTaluud CO
CXEMOIi BRIEMKH I'PYHTA U3 a3yX H TPAHCIIOPTHPOBKH €T0 B PE3EPB.

JUist BO3MOKHOCTH MEXaHHW3MPOBaHHOW VOOpPKM ochimeii M o0BaioB B
IPOCKTAX YJIABIMBAIONIAX COOPYKEHHH HEOOXOOUMO BBIIONHATE CIIETYIOMIHE
OCHOBHBIE TPEOOBAHMSL:

- HE JONYCKaTb PE3KMX MEPENOMOB COOPY>KEHUI B IUIaHE,
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- IIMPHHY [0 HY YJIaBIMBAONINX I1a3yX NPHHAMATE HE MeHee 4 M, B 0c000
CTECHEHHBIX YCIIOBHAX HE MEHEE 2 M;

- [PelyCMAaTPHBAaTh BO3MOXKHOCTH 3a€3[a TEXHHKH B YJIABIHBAIOLINE
Ma3yXH.

B ciyuae ecnm yiaBIMBAIOIIME COOPYXKEHHS TIPOCKTHPYIOTCS HA HATOPHOM
CKJIIOHE, KPYTH3HA KOTOPbIX HE IpeBbllacT 35+40°, K ynaBIMBalOMIAM Na3yXam
PEKOMEHIYETCSl yCTpamBaTh MONBE3THBIC MOPOTH. IIpM KpyTw3He HArOpHOTO
cxiIoHa Gonee 40° mis BO3MOXKHOCTH MOJAYM K COOPY)KEHHSIM CTPOWTEIBEHBIX
MmamnH (Oynbgo3epa, 3KCKaBaTtopa W Tp.) W IIPOU3BOJACTBA PaboT IO PacUMCTKE
YIIABIMBAIOIIUX Na3yX CIEAYET NPelyCMaTPUBaTh ChE3/bl C MOAPE3KOH HATOPHOTO
CKJIOHA Y TTOJIX0J0B K COOPY>KEHHIO.

B cinyuae ecnu BOMM3M OT IMPOEKTHPYEMOIO COOPY)KEHHSI HMMEETCS JIOT,
yOupaeMblid MaTepuan U3 YJaBIMBAIOIINX Ma3yX PEKOMEHAYETCS CIYCKaTh MOJ
COOCTBEHHBIM  BECOM W  HH30BYIO  CTOPOHY TIO0  yCTpanBacMoOMy
KaMHECTTYCKY-JIOTKY. B OTHENBHBIX CNy9asx HOMYCKaeTcs HCTHONB30BaTh B
KauecTBE KaMHECTTYCKOB CYIIESCTBYIONINE MOAMOCTOBEIE pycia B BAJAC GETOHHBIX

JIOTKOB. YKJIOH KaMHECITyCKOB CIIEAY€T IPUHUMATh HE MeHee 35°.
7.2 MaccuBHbBI€ YJIaBJIUBAIOIIHE COOPYKEHUSI

7.2.1 MaccuBHbIE  YIIABIHBAIOUINE COOPY)KEHMS  TIPpETHA3HAYEHBI I
yJIaBIMBaHUS TPOAYKTOB 00Bajia M rallleHusl UX KHHETHUECKOH SHEPTUM 3a CUeT
COOCTBEHHOr0 BeCca KOHCTPYKIIUHA.

7.22B 3aBUCHMOCTH OT TPHMEHAEMBIX KOHCTPYKTHBHBIX DEIICHHMN
BBIICTISIOT ClIEAYIOIIHE BUABI MACCUBHBIX YIIABIUBAIOLMINX COOPYXKEHMUI:

- VJIaBJTHBAIOIINE TPAHIIECH W IOJIKH ¢ OOPAIOPOM;

- YJIaBIMBAIOLINE CTEHBI,

- OTPAgUATCIIBHBIC YITaBIIMBAIOIIUE CTEHDL,

YIaBJIMBAIOIIKEC Bajibl HA CKIIOHAX W Y WX IIOJOIIBEL.
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7.2.3 YnapnuBaiolge TpAHINEH, Bajbl, a TaKKE CTEHBI pacmojiaraioT
HEMOCPEICTBEHHO Y TOJOIIBEI OTKOCA (CKJIIOHA) W HA CKJIOHE. YJIaBJIMBAIOIIHE
TOJIKH ¢ GOPAIOPOM CIEAYET YCTPAUBATH TOJIBKO Y MOJOIIBHI OTKOCOB (CKJIOHOB).

Viapnusaromue TpaHIIEH u TOJIKU c 6opmopoM
Yy MOAOIBHEl 00BAJOOMACHBIX OTKOCOB (CKJIOHOB) (PHCYHOK 5, M 6) clemyer
MPOEKTUPOBATH AJs 3alUTHl 00BEKTOB OT MajacHus 0OJOMKOB CKaJlbHOTO TPYHTa
TIPH BBICOTE OTKOCOB (CKJIOHOB) A0 60 M U KpyTH3HE MX Oonee 35°.

VYaBluBAOIINE CTEHBI CIEAYET pa3MeLIaTh y NOAOLIBH CKATBHO-OOBATHHBIX
CKJIOHOB KPYyTU3HOMH 25+35° (puCyHOK 5, 6). JlomyckacTcs yCTPOHCTBO STHX CTEH
TAKKe Ha OTHOCUTEJIBHO IMOJIOTHX Y4acTKaX CKIIOHOB IPH PacmoJiOXKEHHH HX Ha
BeiIcOTe He Oonee 30+50 M Haa 3alMIIaeMBIM OOBEKTOM TMpPH YCIOBUH
BBITIOJTHEHUS TpeGoBanuii 7.1.16.

OrpagurtenpHble YIABIUBAIOMME CTEHBI (PUCYHOK 5,2) pa3MeIaroTcs y
NOJOIBEl KpyThIX (cBeile 40+45°), OTHOCHTENHHO HEBBICOKHX (0 25+30 M)
OTKOCOB (CKJIOHOB) IJIsl VYJaBIWBAHUS MENKHUX OOJIOMKOB WIIM 3aJICpKaHMs
OCHITIAIOIIETOCS CKAJIbHOTO TPYHTA TPW BHIBETPUBAHWH OTKOCOB. PacueT Ha
MPOYHOCTE M YCTOMUMBOCTH OrpajMTENbHBIX YJIABIHMBAIOMIUX CTEH JOJKEH
TIPOM3BOAUTECS TOJBKO HAa CTATHYECKOE BO3IACHCTBHE MTPOJYKTOB BHIBETPHBAHUS B
Ccilydae IOJHOTO 3aBajla UMY 3aCTEHHOTO MIPOCTPAHCTBA (Y/IABIUBAIOILEH Ma3yXH).
IIpu pacuere OOKOBOTO AABJICHHS TPYHTA HAa CTEHY YKIOH OTKOCA OCHITHOTO
Marepuala I[PUHAMACTCS PAaBHLIM YINIy €CTECTBEHHOIO OTKOCA MPOLYKTOB
BBIBECTPUBAHMS, YMEHBIIEHHOMY Ha 5°.

VYnapnuBaromue Baibl (PUCYHOK 5, 0) clelyeT paclonararb y IIOJOIIBBL
3aTSDKHBIX  CKJIOHOB  (IIpM BBICOTe ux  Oonee 60 M),  SIBJIAIOIIUXCS
CAMOCTOATEIBHBIMIA ~ MCTOUHUKAMH ~ CKaIbHO-OOBANbHOM  ONACHOCTH, KOTrza
PacCcTOSHUE MEXY MOJOIIBOM CKIIOHA M 3AIUIAEMBIM 00BEKTOM JOCTATOUHO IS
UX pa3MeIeHNs. YIIaBIHBAIOIINE BaTbl HA CKITOHAX (PUCYHOK 5, ¢) 1enecoodpazHo
IIPOEKTUPOBATh NPU KpPYTH3HE ux 10 25° Ha BBIcoTe HEe Oonee 3050 M Han

3AIIMIIAEMBIM 00BEKTOM.
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a - ynaenuearolias TpaHues; 6 - ynaBAvBaroLas noska ¢ 6oparopom;
B - YNaBMBAtOLLAs CTeHa; I - OrpaguTeNibHas YNaBnMBaoLLasl CTeHa;
[ - YNaBn1BaloLWmii Ban y NOAOLWBLI CKIOHA; € - Y/JaBMBAlOLLMIA Ban HA CK/OHE;

PucyHok 5 - MaccvBHble ynasnBaroLLie COOpYXeHus

7.2.4 KOHCTPYKLMW yNaBAuBalOWMX TpaHWeld W MOMOK C GOpAtopoM B
3aBUCMMOCTW OT MECTHbIX YCNOBUIA MOTYT MPOEKTMPOBaThCA 3ariy6neHHoro tuna
WM Ha YPOBHE 3alMLlaemMbiX O6BLEKTOB C YCTPOMCTBOM OrpaguTeNibHbIX
KOHCTPYKLWIA.

7.2.5 Ynaenmearoume v orpagutesibHble CTeHbl MOXHO MPOEKTUMPOBaTb U3
Xene3obetoHa " 6yTO6€eTOHA (c60pHbIMMK, MOHOUTHLIMU nnn
COOPHO-MOHONUTHBLIMK), TabuoHOB. COOpHble >Kene306eTOHHbIE CTEHbl U3
6eTOHHbIX 6/10KOB (PUCYHKM 6, a 1 7, @) LenecoobpasHO BO3BOAWUTL Y MOLOLLBbI
0TKOCa WK CKJIOHA MpW BbICOTe CTeH 678 M. Ipy MeHbLUell BbICOTE MPUMEHSIOT
COOpHble Xene306eTOHHbIE CTEHbl YrofikoBOro npotuns (PUCYHOK 6,8 1 7, 6).
YnaBnuBawowue u orpaguTenbHble CTeHbl U3  GETOHHbLIX OI0KOB  [OMKHbI
OMOHONMYMBATLCA MO BbICOTE C YCWIEHUEM apmaTypoii AMaMeTpOM He MeHee
20 Mm.

CTeHbl 13 rabuoHoB W 6yTOOETOHa MNPUMEHAKOTCA B TPYAHOLOCTYMHbIX

MeCTax U npu Halndmm MeCTHOro KaMHA, Korga ncrnosb3oBaHne MeXaHM3MOB ANA
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TPaHCOOPTUPOBKU COOPHBIX KOHCTPYKIMHA K MecTy paboT W MX MOHTaXa
HEBO3MOXKHO.

7.2.6 YnaBnuBaloLME Bajbl HA CKIOHAX (PUCYHOK 8) pEKOMEHAYETCs
BO3BOJIUTH M3 MECTHBIX TPYHTOB MpPU KPYTH3HE CKJIOHOB J0 25° M TOJIIINHE
JETIOBHATEHOTO ToKpoBa Oonee 1 M. [lpu xpyTusHe ckjaoHoB 20-25° HH30BOMY
OTKOCY Bajla CJIEAyeT MpuaaBarh KpyTH3Hy 1.1, yKpemiss ero KaMeHHOM
BBIKJTAKOH Ha IIEMEHTHOM pacTBOpe. B 000MX CIydasx y MOJOIIBEI HA30BOTO
OTKOca Baja HEoOXOAMMO ycTpauBarh ymop u3 OyToBoii uiu OyToOeTOHHOM
KJIaOKd. YJIABIUBAIOIIME Bajlbl y MOJOLIBBI OTKOCOB M CKJIOHOB COOPYXKAIOT M3
MECTHOTO IPyHTa 0€3 CO3/aHus CHENUAIBHOIO yIOpa B OCHOBAHMM HApY>KHOTO
OTKOCA.

7.2.7 Pasmepsl 1 (OpMY VIABIMBAIOMUX TA3yX, KOHPUTYPALMIO MPUIMBI
aMOPTU3UPYIOLIECH OTCHINMKA MACCHUBHBIX YJIABIMBAIOIIMX COOPYKEHUH cleayeT
Ha3HAyaTh B 3aBUCHMOCTH OT CKOPOCTH U Pa3MEPOB MANAIOMMX CKAIBHBIX
00momMKoB (cM. mpunoxkenne A). TIpu CKOpOCTH majacHUs 00J0MKOB 10 20 M/cC
VIIABIUBAIOLIME TA3yXH PEKOMEHAYeTCs YCTpauBaTh B COOTBETCTBUM C
pucyHkoM 9, a. Ilpy 3TOM KpYTH3HY OTKOCa aMOPTH3UPYIOWIEH OTCHIIKH
JOIlycKaeTcs yBenuuuBarh 40 1:0,75 ¢ ykpemnenueM ero kaMHeM B ofuH psa. I1pu
CKOpoCTH maacHus 00710MKOB Oosiee 20 M/C B BEpXHEH YacTH OTCHIIKH CIIEIYET
pa3Mellarb  OrpaHHYUTENbHYI0 CcTeHKy. [Ipum  3TOM  KpyTH3HY  OTKOca
aMOPTU3MPYIOIIEH OTCHINKA pPeKOMEHAyeTcs HazHadarh ot 1:1,25 mo 1:1,5 6e3
yKpeIwieHus (pucyHoK 9, 6). Ha Tex yuacTkaX, TZe IpEeAmosaraercd MaacHue
OOTIOMKOB Manoro 0o0BEMa, B3aMEH OTPAHUUUTENIBHON CTEHKH JOMyCKAaeTCs
UCIIONB30BaTh BEPXHIOI HE3aCHIMAHHYI 4acTh 33JHEH I'paHW OCHOBHOM CTEHBI
(pucyHok 9, 8).

B MacCHBHBIX V/IaBIMBAIONIAX COOPYKCHHSX AHY YJIaBJIMBAIOIINX Ma3yxX
PEKOMEHAYETCS NPUOABATH VKIOH He MeHee 3 %o II0 HANpaBICHUIO K KOHIAM
coopy>keHHs. JlonycKaeTcs B MPOJIOJIBHOM HANPABICHUH AHA Ma3yXH yCTPauBaTh

YCTYIIBL, He npeBbliatomue 0,7 M, gepe3 10+12 M.
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a - CTeHa M3 6eTOHHbIX 6/10KOB; 6 - CTeHa U3 KOpo64aTbiX rabMOHHbIX
KOHCTPYKLMIA; B - CTeHa U3 MOHONMTHOIO XKene306eTOHa; I - CTeHa U3 C60pHOro
)Kene3obeToHa yroskoBoro npoduns;

1- ynaenuBaroulas nasyxa; 2 - aMmopTM3MpPYIOLLas OTCbINKa; 3 - BbIK/IafiKa 0TKOCA
KPYMHbIM KaMHeM; 4 - GeTOHHble 610KK; 5 - apmaTypa; 6 - kopobyaTblii rabuoH

PucyHok 6 - KOHCTpYKLMW yNnaBnnsaroLLnX CTeH

7.2.8 C UEenbko CHWXEHMS CTOMMOCTW CTPOUTE/IbHO-MOHTaXKHbLIX PaboT u
OXpaHbl OKpY)XaloLLeid cpedbl NpU NPOEKTUPOBAHUU MAaCCHBHBIX YNaBNMBAKLLUX
COOpPY>XeHWI i HEOOX0ANUMO CTPEMUTLCA K YMEHbLUEHNIO 0O0bema paboT Mo cpeske
HaropHoro oTkoca (Ck/ioHa). 3T paboTbl MOTYT 6bITb AOBEAEHbI 4O MUHMMYMa 3a
CYeT CnefyoLmMX MepoNpUATUIA:

- MaKCUMaibHOro yAaneHnsi COOPY)XEHWNs OT HarOpHOro OTKoca (CKNOHa);

- MPUMEHEHNSA KOHCTPYKLUMIA U3 COOPHBIX TOHKOCTEHHbIX KOHCTPYKLWIA;

- YCTpOWCTBa OTKOCOB CK/MIOHOB U aMOPTU3MPYHOLLEA  OTCbINKU  C
MaKCUMaJilbHO BO3MOXHbIM 3a/10)KEHNEM;

- YBENNYEHUS BbICOTbI COOPYXKEHUS;

- OTHOCA 3aLMLLAEMOr0 06bEKTa OT HaropHOro 0TKOCa (CK/OHa).
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a - CTeHa M3 6eTOHHbIX G/10KOB;
6 - cTeHa 13 COOPHOro Xene3obeToHa yroaKoBoro npoguns;
| - 6eTOHHbIe 6510KKM; 2  apmaTypa

PucyHok 7 KOHCTPYKUUM NPOTUBOOGBaNbHbIX OFpaAnTeNbHbIX CTEH

1- ynop 13 KaMeHHOM KNafKu; 2 - YKpPeneHre oTKoCa;
3 Ba/l U3 MECTHOTO FPpyHTa; 4 - YCTynbl B OCHOBaHWM Bana (LITpabbl)

PrcyHOK 8 - Cxema yCTpOICTBa y/1aBnMBatoLLEr0 Basa Ha CKIoHe Ao 20°
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a - Npy pacyeTHbIX CKOPOCTAX ABWXEHNS KaMHein go 20 m/c;
6, B- TO Xe cBbile 20 m/c;
1- cTeHa; 2 - yKpenaeHne NoBepxHOCTM OTKOCA; 3 - MOBEPXHOCTb CKNOHA A0
BO3BE/EHMS YNaBMBAKOLMX YCTPOICTB; 4 - aMOPTU3UPYHOLLAs OTChIMNKa;
5 - 3aCTeHHBbIN gpeHaXx; 6 - orpaHNYMTeIbHAsA CTEHKa;

PucyHok 9 CxeMmbl YNaBnnBaroLLmMX nasyx

45



OJIM 218.2.051-2015

7.2.9 B Tex cny4asnx, Korga cpe3ka HarOpHOTO OTKoca (CKJIOHA) HEM30eKHa,
CIeoyeT MPOBOMUTL MEPONPUATHS IO PEKYJIbTHBALMM OTKOca (CKIIOHA),
obecrieunB €ro 3aIlUTy OT BBHIBETPHBAHMS W pazpyllcHust (cM. pazzpen 6). [lpu
YCTPOIiCTBE YIIABIMBAIOLIMX TPAHIIEH Yy MOAOLIBBI OTKOCOB (CKJIOHOB) C LETBIO
yMeHbIeHnsT 00beMa paboT MO WX CPE3Ke PEKOMEHIyeTCs OTKOCaM (CKIOHAM)
NpUaaBaTh MaKCHMAJIbHO MOMYCTHUMEIA 10 YCIOBUSIM OOIIEH yCTOHYMBOCTH
YKJIOH.

7.2.10 KpyTuzHa OTKOCOB VJIABIMBAOIIMX Ia3yX C HAropHO# CTOPOHBI
HA3HAYAETCS B 3aBUCUMOCTH OT PACIIOJIOKEHMS TOUKH, yaap OOJIOMKOB B KOTOPYIO
CO3/1aeT HAMHEBBITOMHEHIITYIO TPACKTOPHIO €r0 JIBHKCHHSL.

7.2.11 B KOHCTPYKLIMSX MAacCCHBHBIX VJIABJMBAIOIINX COOPYKEHHH, 3a
HCKJIFOYEHHEM YJIaBIMBAOIIUX TpaHIIell U NOJIOK ¢ OOparopoM, IO (PPOHTY

CIEIYET MPENyCMATPUBATh IPEHAKHbBIE OKHA C 1IArOM HE MEHEE 3 M.
7.3 T'nOkue y1aBIHBAIOIIHE COOPY KEHHUS

7.3.1Tubkue  ynapIMBAIONME  COOPY)KCHHS  TPEAHA3HAUYCHBl  JUISL
yNaBIMBaHUs MPOAYKTOB 00Bajla U TallleHUsS MX KUHETHYECKON DHEPIUU 3a Cyer
YIPYro-IUIACTHYECKUX Aedopmaliiit KOHCTPYKLHE COOPY>KEHHIA.

7.3.2 BoIOEAAIOT CHNEAYIONIHE OCHOBHBIC BHABI THOKMX YIaBIMBAOIIMX
COOPY>KCHUH:

- rulkue Oapbepsl (cM. 7.3.3),

- rudpunasbe 6aprepsl (eM. 7.3.27),

- TIACCHBHBIE IOKPOBHEIE CETKH (M. 7.3.33).

7.3.3 Tubxuit Gaprep (pucyHok 10) mpenactapisioT coOO# yiaBIMBaIONIee
COOPY’KEHHME B BUJIE 3aKPEIUICHHOM HA CKJIOHE TMOKOW CeT4aTod KOHCTPYKLIMHY,
MEPEXBATHIBAIOIIEH MPOAYKTHI O0Bajla M paccevBarollell SHEPrul MX yAapa.
I'mbkmit  Oapeep paboTaeT Kkak ympyro-aedopMmupyemas CcucTeMa, dTO
00yCITaBIHBAaCT ero BEICOKYIO SHEPrOMOMIOIIAIOILYIO ClI0COOHOCT (10 8 000 KJ[x

u Ooree).
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nbkne  Gapbepbl  LUenecoobpasHO  WCMOMb30BaTb  ANA  MEPEKPbITUSA
06Ban00NacHbIX NI0M0B U B CTECHEHHbIX YCNOBUAX, YYUTbIBas BO3MOXHOCTb WX
KOMNAaKTHOro  pasmelleHuns.  nbkue  6Gapbepbl  CriedyeT  NpPOeKTUPOBaTb
CaMOCTOATENIbHO WM B KOMMJEKCe € ApYrMMyW  NPOTMBOO6BA/IbHLIMM
MepornpuUATUAMU.

734 MbpugHble 6Gapbepbl M MAcCUBHbIE TMOKPOBHblE CETKW CKaslbHble
06/10MKN He OCTaHaB/IMBAIOT, a NWLLb KOHTPOAMUPYIOT TPaeKTOPUIO U CHUXAKOT
CKOPOCTb WX [BWXEHWUs, MO3TOMY CaMOCTOATENbHO MPUMEHATLCA HE MOryT W
TPebyloT YCTPOICTBA YNaBINBAOLLMX COOPYXKEHUIA HUXKE MO CKIIOHY.

Mpy NpoeKTMpPOBaHUM rMBKOro 6apbepa cinefyeT CTPEMUTLCS K NPUMEHEHUIO
B €r0 KOHCTPYKLUMW 371EMEHTOB MPUMEPHO PaBHOI >KecTkocTu. Bo u3bexaHue
BO3HUKHOBEHWA 4pe3MepHbIX YCUWIA cnedyeT u3beraTb >KECTKUX 37EMEHTOB M

COeINHEHWNIA.

/ - ynaBnuBaroLan ceTka; 2 - CTolika; 3 aHKEepPHbIA PyHAAMEHT; 4  mnonepeyHas
pacTsXka; 5 TOPMO3HOe YCTPOWCTBO

PucyHok 10 O6uias cxema runbkoro 6apbepa
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7.3.5 OCHOBHBIMH 3JIEMEHTaMH THOKOTO Oaphepa SBISIOTCS:

- YJaBIMBAKOIAA KOHCTPYKLHMS — BKJIOYAET OCHOBHYIO CETKY C HECYILMMHU
TpOCaMM; MEPEXBATHIBACT CKAJIBHBIE OOJIOMKH, IIpETepneBas IIPH  3TOM
yOpyrominacTiyeckue  AaedopManiy, MepefacT Harpy3klm Ha  OHNOPHYIO
KOHCTPYKLHIO;

- OHOpHAst KOHCTPYKLIMS — BKJIIOYAET CHCTEMY CTOCK C OIOPHBIMH Y3/1aMU;
HOJIEPXKUBACT B MPOSKTHOM TOJNOXKEHHM YJIABIMBAIOINYIO KOHCTPYKLHIO,
BOCIIPUHUMAET U epeaaeT Harpy3ky Ha (pyHAaMEHTSL,

- COENMHMUTCIBHBIE W  HANpPaBSIONME SJCMEHTBI —K HHM  OTHOCSAT
IPOAOJIbHBIE ¥ HONEPEYHbIE PACTSKKH, GJI0KH, CKOOBL U T. [1.; IEPEAAIOT HArPy3KH
Ha (QyHIaMEHTHI NMpU yAape, NOJICPKUBAIOT EPEXBATHIBAIONIYI0 KOHCTPYKIHIO B
HPOEKTHOM MOJIOKEHHH Ha OMOpax;

- TOPMO3HBIE  YCTPOHCTBA — CHIKAIOT ~ JHHAMMYCCKUE HArpy3KH Ha
KOHCTPYKIWH,

- (yHIaMEHTHI — MepeJaloT Harpy3KH OT CTOEK M PacTshKEK Ha €CTECTBEHHOE
OCHOBAaHHE.

7.3.6 I'ubkue Gapbepbl PEKOMEHIYETCS IIPOCKTHPOBATh NPSAMOIMHEHHOIO B
IUTaHE OYEPTAHWsI B LEMSIX MUHMMH3ALMK KOJMUYECTBA PacTHKEK, (PYHAAMEHTOB U
TOPMO3HBIX YCTPOICTB, IIPH 3TOM CIEAYET CTPEMUTBCS K PA3MEILCHHIO CTOEK 3a
opegenaMu  00BaJOOMAcHOrO Jiora MM MHHUMM3ALMM MX KOJMYECTBA BO
n30exaHue NOBPEKACHHS NPAMBIM TOMafaHueM oOnomka. Ilpu mepexpsiTum
06BaJIOOIIACHOTO JIOTA C OTBECHBIMH OOPTAMH MOTYT NMPHMEHATHCS PEIIeHUs Oe3
CTOEK — € 3aKPEIJICHUEM IPOJOJBLHEIX TPOCOB HEMOCPEICTBEHHO aHKEPAMH Ha
IPOTHBOMONOKHEIX OOprax Jora. IIpy MHOTOSPYCHOM PACIOIMKEHUM CIEAYET
IpeaycMaTpuBaTh INEPEKPBITHE OaphepoB IO (POHTY, MPU 3TOM BEIHYHUHY
HEPEKPHITHS CIIEAYeT NMPUHUMATh HE MEHEE PAcCTOSIHUS MEXIy sApycaMd U HE
MeHee IMPHHBI KpaliHel cekmun Oapbepa BEpXHEro sipyca. PaccTosHHme MEKTY
sApycaMH CleyeT Ha3HadaTh B 3aBUCHMOCTH OT IIPEIIONAaracMoro OTKJIOHECHHUS
Oapbepa IIpH yzaape, TPH 3TOM PacTsDKKH 0aphepoB OJHOTO sSpyca HE JOJDKHBI

mepeceKaTh Gapbepbl APYroro spyca. MUHHMAJIBHOE PACCTOSHHE OT Oapbepa a0
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3aIMMIIAEMOro 00BEKTa CllefyeT Ha3HauyaTb HCXOAAd H3 MPEINoNaracMoro
MaKCHMAITLHOTO OTKJIOHEHUs! Gapbepa, yBenmmdeHHoro Ha 20%, HO He MeHee ueM
Ha 1 M.

7.3.7Kak mnpaBuo, CHeAyeT NPUMEHATh CTOMKMA paBHOH BLICOTHL U
pacrionaratb HX TakuM 00pa3oM, YTOOBI M30€KaTh CYIIECTBEHHBIX MEpPENazoB
MEXIy COCEIHMMH cToiikamu no BbicoTe. Ha yuactkax cnoxuoro penbeda Bo
n30eKaHie BOSHHKHOBCHHS 3a30POB MEXKIY HA30M CETKH M TIOBEPXHOCTHIO 3EMITH
MOryT TOTpeOOBaThCS CETKH HWHAMBHIyalbHOW (OPMbI, a TaKXKe CTOMKH
pamuHO# IyMHBL. B KauecTBe anbTEpHATHBH CIIEAYET PACCMATPHBATEH PSI
KOPOTKHUX MPSMBIX 0apbEPOB ¢ THIOBBIMU CTOMKAMU U MAHENSMU.

Jind mpemoTBpalmieHMs BBICKAKUBAaHMs OOJIOMKOB IIOJ HHU30M Oapbepa Ha
TaKUX Yy4acTKaX PEKOMEHIyeTCs NMpOJJIeBaThb M 3aBOPAYMBaTh MAaHENb CETKU B
CTOPOHY BEPXOBOTO CKJIOHA, 00pa3ys L-oOpasHblii ynaBimBaromuii KapMaH W3
ceTkH. B 3TOM ciydae CceTKy CJeAyer IOMONHHTENBHO —3aduKCcHpoBaTh
IIPOJOIBHEIM KaHATOM M 3aKPENUTh HA CKIOHE. YIIABIUBAIOIUNA KapMaH JODKEH
MIPOEKTHPOBATHCS TAKUM 00pa3oM, 4ToOB! HE TPENATCTBOBATH HOPMaJbHOM paboTe
Oaprepa (He OrpaHMUMBATH NEPEeMEINEHHs, He OJIOKHPOBATH TOPMO3HEIE
yCTpoOICTBA | TIP.)

7.3.8 B KauecTBE VYMNPOLUCHHOTO BapuaHTa TUOKOro Oapbepa MOCYT
OPUMEHATBCS ~ CETYATBIE OrPAXIACHMS B BHAE BEPTUKAIBHBIX  3a00pOB,
PacIONIOKEHHBIX, KaK [IPABUIIO, Y OAOLIBLI CKIIOHA (PUCYHOK 14, 4).

OnopaMH BEPTUKAIBHO PACHOJNIONKEHHBIX CETOK IIOJOOHBIX OTpaKACHMI
CITY>KaT JKeIe300€TOHHBIE MIIM METANIMYECKIE CTOUKH, JKECTKO 3aKPEIyICHHBIC HA
¢ynnamenTax. CeTKH AODKHBI HaXOMUTHCS B CTaOOHATSHYTOM COCTOSHUM, 9TO
YBEITHYUBAET UX CIOCOOHOCTH MOIVIOIIATH SHEPTHUIO YAapa CKAIbHBIX 00JIOMKOB.

IMono6HEIe Gapbeps! CITyKaT TS 3aITUTE 0OBEKTOB OT 3aBANOB OCHITSMU, OT
nageHuss ¢ HeOONBIIMX BBICOT OTHCTBHBIX OOJOMKOB CKaJTbHOTO TPYHTA,
BEICKAKMBAHUA HA TPOE3KYH) YacTb OTICILHBIX OOJIOMKOB M3 YIIABIMBAIOLIUX

nasyx. BBugy OTCYyTCTBHS DacTsDkeK MOAOOHOE pEMIEHHEe MOXKET ObITh
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ONTHMANBHBIM NPH HEOOXOAUMOCTH obecnedeHust yao0cTBa MEXaHU3MPOBAHHON
yOOpKH mazyx.

7.3.9 ITpw NpOEeKTHPOBAHUN THOKHX OAPHePOB CIEAYET MPOBEPATH MPOYHOCTH
(Hecymyro cioCOOHOCTB ):

- YJaBIMBAIOLICH CETKH,

- CTOEK;

- TIPOIONEHEIX TPOCOB,

- IPOJOJNBHEIX W IOIEPEUHBIX PACTIKEK;

- (YHIAMEHTOB.

7.3.10 Onementel  THOKMX  0aphepoB  JO/DKHBI  PacCUMTHIBATBCS  C
NPHUMEHEHUEM MOJCNEH, YUUTHIBAIOIINX UX JKECTKOCTHBIE M YIPYTOIJIaCTUYHEIE
CBOIMCTBA. YUHTHIBAs 3HAUMTENHHOE KOIHMIECTBO JJIEMEHTOB B THOKHX Oapbepax,
s pa3paboTku 3G (EKTHBHBIX KOHCTPYKTHBHBIX pEIICHHI pPEKOMEHAYETCS
NIPOBOJUTH HATYPHbIC MCIBITAHWA, KOPPEKTUPYS PpACUYETHBIE MOMAETH TI0
pe3yibTaTtaM ncnbliTaHuil. Tarxe B X0A€ MCNBITAHMH ONPEACNAIOT (PaKTHUECKue
Harpy3ky, IpHUKIaipiBacMbic K (yHmaMeHTaM, W (aKkTHUeckue NepeMelICHHs
3JIEMEHTOB Oapbepa (B TOM THCIIE OCTATOYHAS BEICOTA TTOCIIEC BO3ACHCTRHAS).

7.3.11 B xaduecTBe YIABIHBAIOIUX CETOK MOTYT IPHMCHSATHCS PA3INYHBIC
BUJBI CETOK M3 CTAIBHOI ITPOBOJIOKH, KaHATOB (PUCYHOK 11) 1 uX KOMOWHAITHIA.

IIpoBOIOUHBIE CETKM IPUMEHSIOTCS, KaK MPABHJIO, BHTHIE M KPYUYCHBIE C
KBQJPATHBIMK, POMOWYECKMMM W IOESCTHYTOJIBHBIME SYCHKAMH PasMepoM OT
50%50 mo 100x100 MM, U3 BBEICOKONPOYHOM CTAJIBHON HPOBOJOKH OHAMETPOM
2+4 mm (pucyHok 11, g, 6)

KaHaTHBEIE CETKU IUIETYTCS U3 CTATBHBIX KAHATOB, BEIIOMHEHHBIX CILIOITHBIM
KaHaTHBIM IIJIETEHHEM, Kak mpaBwio, 3 7, 12 wnm 19 BUTKOB IIPOBOJIOKH
JMaMETPOM 2--5 MM. PEKOMEHIYIOTCS K IPUMEHCHHTO CICAYIONINS BUABI CETOK:

- IIETEHBIC CETKH ¢ 2-00pasHBIMU sueiikamu pasmepom oT 100 go 250 mm

(pucyHOk 11, 6);
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- KONBYYXXHBIC CETKH, U3rOTaBIMBACMBIE U3 OTACIIBHBIX, HE3ABUCUMBIX APYT
OT apyra xoseu adamerpoM oT 250 po 500 MM, COCOMHEHHBIX MEXAY OO0
6- Uy 4-KOHTAKTHO! (BEPTUKANBLHOM W IUArOHAILHOM ) BA3KO# (pucyHOK 11, 2);

- COOpHBIE CETKH, COCTOSIME W3 OTACNBHBIX KaHATOB, 3aKPEIUICHHBIX B
y3J1ax COCOUHUTEIBHBIMU JIIEMEHTAMH, TP 3TOM KaHaThl 00pa3yloT KBaJipaTHEIC,
OpAMOYTOJIbHBIE WM pomOuueckue sueiiku pasmepom ot 200 mo 500 mm
(pucynok 11, 0),

7.3.12 KomOMHUpOBaHHbBIE CETKH IIPUMEHSIOTCS B TOM CJIydae, €Clli HecyIas
(oCHOBHAs1) CeTKA UMEET AYEHKM KPYyMHOTO pa3Mepa (KaKk MpaBUJIO, KAHATHOTO
wieTeHus). B 3ToM cioyyae ¢ BEpXOBOH  CTOpOHBI CKJIOHA  CJEIyeT
MIpelyCMaTpUBaTh BTOPYIO — OOBIYHO TMPOBOJIOUHYIO, ¢ SUeHKaMi Majioro pa3mMepa
(pucyHok 11, e), koTopas:

- yIaBIUBACT MeEJIKME OOJIOMKM, KOTOpBIE MOTYT NpPOHTH dYepe3 sSueiKH
OCHOBHOM CETKH,

- DPaBHOMEPHO pacHpeessieT Harpy3Ky Ha HECYLIYIO CETKY,

- neopMupyeTcsl B MPOCBETE KPYMHBIX SYEEK, MPEAOTBPALias MOBPEKACHHE
HECYILEH CETKU.

7.3.13 TIaHenu CETOK COCAMHSIOT MEXKAY COOOM MEpEmeTeHHEM CaMUX
CETOK, JOMOJHHUTENBHBIM KaHATOM (WIHYpOBKOM) w/umm ckobamu. [lpu
HEOOXOJMMOCTH CETKH (B TOM YHCJIE KaHATHbIC M KOMOWHHMPOBAHHBIE) MOTYT
JOTOJIHUTEIEHO apMHUPOBAThCS KaHATAMH, PACHOIOKEHHBIMA B HPOAOJIBLHOM,
MONIEPEYHOM M IMAroHaILHOM HAMPaBJICHUSX.

7.3.14 Croliki TIPOEKTUPYIOTCS, KaK NpPaBWO, CTajlbHbIMH, BbICOTOH
or2 5o 10 M, Kpyrjioro, TpPAMOYTOJBHOTO WJIM CJIOXHOTO CEYEHHS, |
MOHTHUPYIOTCS ¢ mmaroM oOT 6 1o 12 M. KoHcTpykuus M cxeMa paboThl CTOEK
OHpeleNnsIeTCs HAJIMYHEM MOIECPEYHBIX PACTLKEK U IOJABIKHOCTBIO OMOPHOIO
y3ma. Ha croiikax TmpeRycMaTpUBAIOTCS KPOHINITEHHBI, O0OECTICUHBAIONIAC
KpEIUICHHE MPOJONbHBIX HECYLIHX TPOCOB (WIM HEHOCPEACTBEHHO CETOK) U

pacTsbkek. Ha BBICOKMX CTOHKAaX TaloKe PEKOMEHIyeTcs NpemayCMaTpuBaTh
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JIECTHHIEl WA BCIOMOTATEJIBHEIE 3IEMEHTHI, 00Jerdaromue AOCTYI K Oapbepy
JUTS MOHTaKa, OCMOTPa ¥ 00CITy>KHBAHUS TTO BCEH BBICOTE.

7.3.15 OnopHble  y37bl CTOCK CIEAYET, KaK MPaBUIO, IPOEKTHPOBATH
LIAPHUPHBIMU. DTO MO3BOJISIET U30€KaTh BOSHUKHOBEHNUS 3HAUUTEIIBHBIX YCUIUH 1
MNOBPEXACHUSI CTOEK M (DYHIAMEHTOB, OBICTPO U € MUHMMAIbHBIMU 3aTPaTaMu
BOCCTAHOBUTH PabOTOCTIOCOOHOCTh Oapbepa mocie oOBaja (BOCCTaHABIMBACTCS
BEPTUKAILHOE NONOKEHHUE CTOEK, 3aMEHSIIOTCS TOPMO3HBIE yeTpolicTa). XKecTkue
OTIOPHBIE Y3JIBI JIOMYCKAETCS TPUMEHSTh TOJIBKO MPH HE3HAYUTENBHBIX PACYETHBIX
HArpy3Kax, a TaKKe B Cayyae HEBOZMO)KHOCTH MPUMEHEHHS BEPXHUX HOMNEPEUHBIX
pacTskek Juis (UKCcaruy CTOeK.

7.3.16 ITpoaompHBIE HECYIINE KAaHATH BOCTPUHUMAIOT SHEPIUIO BO3IACHCTBHUSA
OT yJapa CKaJbHBIX OOJIOMKOB M TIE€peAaloT ycuiaus Ha croiikn. Kanartel
3aKPETUISTIOTCS TI0 CTOWKAM M MOJJIEPXKHWBAIOT CETKY B IPOCKTHOM IOJIOXKECHUH,
COCIMHSISACH C HEl meperuieTeHneM (IHYPOBKO# ) H/Wii ckobamu. B 3aBucumMocTr
OT BEJNMYMHBEI MPOCKTHBIX HArPy30K HECYINHE KaHAThl MOTYT OOOpYyAOBaTHCA
TOPMO3HBIMH YCTPOHCTBaMHU.

7.3.17 PacTsDKKM TPUMEHSIOTCS Ul COXPAHEHHsS IPOEKTHOIO IONOXKEHHUS
CTOEK C IAPHUPHBIMA OMOPHBIMH y3NaMH: (PUKCUPYIOT CTOHKH B NPOAOJIBHOM U
TIOIEPEYHOM HAIIPaBNECHUAX. PacTsHKKM KpemsTcs OMHUM KOHLIOM K BEPXY CTOEK,
opyruMm —k  (ynmamentam. Kak  mpaBuno, o0OpYLyHTCS — TOPMO3HBIMHU
YCTPOHCTBAMU.

7.3.18 [IpomonbHEIE  HECyLME KAHATBIT M PACTSDKKA  BBIIOJHANOTCA
CTAIBHBIMH, AXAMETPOM J0 22 MM, KaK IpPaBHJIO, BBITNIOJHEHHBIX CIUIOIIHBIM
KaHATHBIM TUIeTeHHeM, u3 7, 12 umu 19 BUTKOB NPOBOJOKH JMAMETPOM 2+5 MM.
TIpu pacueTe W KOHCTPYHPOBAHMM KAHATOB CJEAYET TNPHHHUMATh CHHKEHHOE
3HAYCHHE WX CONPOTHBJCHWIO Ha paspeiB (pekomenayercs 80 % ot
HOMPHAJIBHOTO) C TICNIBI0 y4eTa MOMOJHUTEIBHBIX HANPHKEHUH OT 3aKUMOB U

APYTUX COCTUHUTCIIEHBIX JJICMECHTOB.
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7.3.19 TopmosHble ~ ycTpodicTBa  (puCYHOK 12)  mpenHasHadeHBl  JUIA
yBEMYeHUsT TWOKOCTM ®  SHEpromomiomawieii  cmocodbHoctd  Gapbepa,
OPEJOTBPALICHHS  IOBPEKACHWS €0  JICMEHTOB INPH  BO3HUKHOBEHHUHU
3HAUUTEIBHBIX JAWHAMHYECKUX HArpy30K. TOPMO3HBIMH YCTPOMCTBAMH CIEAyeT
000pyOBaTh MPOJOJbHEIE HECYIINE TPOCH, a TAKKE ITPOIOJIBHBIE U TIONEPESYHEIC
PaCTSDKKH.

IMpunIun paboTel TOPMO3HBIX YCTPONHCTB OCHOBAH HA PACCEMBAHWH SHEPTHH
IIPY COBEPLICHUU PaOOTHl CHJI TPEHUSI W/HIH TPH TUIACTHYCCKHUX AeopMarmsX.
IIpu 3TOM cucTeMa MONy4aeT MEpEMELIEHHs, MPEXyCMOTPEHHBIE KOHCTPYKIMEH
TOPMO3HBIX yCTpoicTB. [locne oxHOKpaTHOrO cpabaTHIBAHHA TOPMO3HBIE
yCTpO#CTBA MOUIEKAT 3aMEHE.

7.3.20 Topmo3HbIE ycTpoiicTBa JIOJIYKHBI OBITH TapupoOBaHbl
3aBOJIOM-M3TOTOBMTENEM HAa  cpa0aTelBaHHEe MO  JOCTWDKCHUM  3aJaHHOH
narpy3ku (kH). Tarke HATYpHBIMH HWCHBITAHHAMH JOJDKHBI OBITH TIOJNYYEHBI
3HAUEHWs  BHepronoromawmed  coocobHoct  (k)K) M IPOAOJBHBIX
HepeMELICHUN TPU cpabaTbIBaHIH (MM).

7.3.21 CoenMHHUTENBHBIE U HAMPABIIAIOLIME DJIEMEHTHl NPEeJHA3HAYEHBI JULS
YCTPOHCTBA Y3JI0B COCAMHECHHS (OMMPaHUs) KAHATOB M CETOK MEXIY coOoH W ¢
JIpYTUMH 3eMeHTaMu Oapbepa (pucyHok 13). Kak mpaBuiio, MpUMEHSIOT 320KHUMBIL,
KOYILH, TAIPENbI, CKOOBI (IIAKJIBL), OJIOKK. 3aKUMBI M KOYIIH NMpeTHa3HAYeHbL UL
YCTpOMCTBA COCAMHUTENBHBIX IETENb B KaHATaX: 3&KAMBI 00ECHECYHUBAIOT
(uKcauio KaHaTOB MEXAY cO0O#, a KOYIIH MPEAOXPaHSIOT KaHATHl OT MECTHOTO
NOBpeKAcHUA  (oOecneuuBaroT  Oe3omacHbie  yIiBl  3aruba, PaBHOMEPHO
PacIpencnsaoT Harpy3Ky Ha NETII0, MPEJOXPaHSII0T HUTU KAHATHL OT H3HOCA).
Tanpensl MCOONB3YIOT [l KOHTPOJNS HATsOHKeHHS KaHAatoB. CkoObl (LIAKIIBI)
NMPUMEHSIOTCA JUI1 COCOMHCHMS KAHATOB MeXAy co0oll, ¢ TOpPMO3HBIMH
yCTpolicTBaMH, cToiikaMd U (yHmameHtamu. BlokW, OJHO- M MHOTOIIKHMBHEIE,
NMIPUMEHSIOTCS JUISL YCTPOMCTBA Y3/I0B MOJBIDKHOTO OIUPAHMs KAHATOB WM JUIL

WU3MCHCHHUA MX HANTPABIICHUS.
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7.3.22 ®yHAaMeHTbl NpefHa3HayeHbl A1 Mepefayn YCUIMA 0T  CTOeK,
NPOJO/IbHLIX U MOMepPeyHbIX PacTAXeK Ha eCTeCTBEHHOe OCHOoBaHWe. PYyHAaMEHTbI
NMPOEKTUPYETCA B COOTBETCTBMM C MECTHLIMU WHXEHEPHO-Teo/IorNYecKUMu 1
TonorpaMueckUMn  YCNoBUSIMK,  CUCTEMONW  [LeWACTBYHOLMX  Harpy3ok. Kak
npaBW/o, Ha CKalbHbIX y4yacTKax B KayeCcTBe (DyHLAMEHTOB CrieflyeT NPUMEHATb
CTEPXHEBbIE U KaHaTHbIE aHKepbl.

7.3.23 CTep)XHeBble aHKepbl TMOKMX 6GapbepoB CriedyeT MPUHMMATb, Kak
npasuno, AvameTpoM o0T250032 MM U AavMHOR OT 1,580 2,0 M, B Uensx
HafieXXHOro MX 3aKpenneHus B KOPEHHbIX Nopojax maccusa. lMpu guHaMUyeckom
Harpy>XeHnn aHkepa HambofblUMe YCUNNUS MPUXOAUTCA Ha ero BEPXHIOK YacTb
(0,5 M), noatomy B o0OlWeM cnyyae npUMeHeHWe aHKepoB 6Gonee 2 M
Heuenecoo6pasHo.

7.3.24 KaHaTHble aHKepbl TMOKMX 6apbepoB 3(h(eKTMBHO paboTaoT Nofg
HarpysKkoii, NPUN0XEHHOW NOZ, YII0M, U 006bIYHO MPUMEHSOTCA A5 3aKpenneHns
NPOAO/bHBLIX W MOMEPEYHbIX PacTAKeK K eCTECTBEHHOMY OCHOBaHWIO. [na ux
YCTPOICTBa, KaK NpaBuno, NPUMEHAIOT KaHaTbl AyameTpoMm 18 MM W ANMHON [0
3 M. B BepxHeii yacTV KaHaTbl 06pa3yloT OrofoBKM B BUAe MNeTeflb, KOTOpble
(hUKcMpytoTcs 3aXmMmaMun 1 06opyaytoTcsa koywamm. OCHOBaHWE Takoro Oronoska
pekomeHAyeTcs  [OMOSIHUTENIbHO  YCUAWBATL  Af1F  BOCMPUATUA  CpesatoLmnx

HanpsXKeHNIA.

a- CnupanbHble; 6 - U-06pasHble; B - NUHENHbIE; T - MeTNeBble

PucyHok 12 - Hanbonee pacnpocTpaHeHHbIe KOHCTPYKLMW TOPMO3HbIX YCTPOCTB
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a - 3QKMMbl BUHTOBbIE U 06XMMHbIE; 6 - Tanpen;
B - CKOGbI (LUaK/bl); T - OAHOLUKMBHbIA 6MOK; 4 - KOyLIM

PucyHok 13 - CoeaunHUTENbHBIE W HAMPaBAAOLLME 3/1EMEHTbI

7.3.25 CKBaXMHbI M0f, YCTPONCTBO aHKEPOB 0ObIYHO MPUHMMAKOT AMAMETPOM
oT 50 o 120 MM ¥ 3anONIHAKOT LEMeHTHO-MecyaHblM pacTBOpPOM (TakXke MoOryT
NPUMEHATLCA 3MOKCUAHbIE KeeBble COCTaBbl). AHKEPbl pPacCUMTLIBAOTCA Ha
BblAEprnBaHue n cpes B cO0TBeTCTBUM C [10].

7.3.26 B uenax obecneyeHWss HafeXHOCTW W [OMTOBEYHOCTU BCE 3/1EMEHTbI
rM6KNX 6apbepoB AOMKHbI ObITb 06ecneyeHbl aHTUKOPPO3UOHHON 3alimToi. Kak
npasuio, NPUMEHSIOT ranbBaHNYeCKne 3aMUTHbIE MOKPbLITUA (CNNaBbl alOMUHUA
M UMHKA)  wW/naM NOKPbITUS M3 MOMUMEPHbIX  cocTaBoB.  MeTogpl
aHTVKOPPO3MOHHOM 3alUuThI CrefyeT BbioMpaTth C y4eToM:

- MPOEKTHOrO  CpPOKa  CAYXObl  KOHCTPYKUMM  (Npy  Hagnexauiei
aKcnyartauuu, Kak npasuio, He MeHee 25 NeT; B arpeccyBHbLIX CPefax, TSHKEOM
pexxuMe aKcnayaTtauum - He meHee 10 nert);

- KNUMaTU4ecKnx (hakTopos;
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- arpeccHBHOCTH MOI3EMHBIX BOJ K 3JIeMEHTaM Oaphepa;

- HaJUYMEM W KOHIICHTpaLuei B aTMocdepe KHCI0TO0OPa3yFOMMX BEIECTB
(BOSTM3H OT MPOMBILLICHHBIX MPEIMPUSITHIA).

AHTHKOPPO3HOHHYIO 3aILUTY 3JIEMEHTOB THOKNX 6apbepoB PEKOMEHIYETCS
MOABEPTaTh MPEABAPUTENLHBIM UCTIBITAHUSM.

7.3.27 Tubpuasie Gapbephl (ATTEHIOATOPHI) MPEICTABISIIOT CO00M THOKHE
Gapbepbl, KOTOpBIE MEPEXBATHIBAIOT M HAMPABNAIOT CKAIbHBIE OOIOMKU B
YJIABIMBAIOIME Ta3yXW HIDKE MO CKIOHY (pUcyHOK 14). HMx KoHCTpyKnus
no3BonsAeT d(P(PEKTHBHO racCUTh 3HEPTUIO CKATBHBIX OOJIOMKOB, KOHTPOJIHPOBATh
TPACKTOPHIO MX HaJCHI, a TAKXKE HPESIOTBPAILATE UX AKKYMYJIALHUIO HA CKIIOHE.

I'nOpuaHBIC OapbepBl CHIDKAIOT CKOPOCTD ABM)KEHHS CKATBHBIX 00IOMKOB 063
TOJIHOH WX OCTAHOBKH, YTO MO3BOJIET WM BOCIIPUHHMATH CYIICCTBEHHBIE
JIMHAMIYECKAE Harpy3KH.

7.3.28 ['uOpuanbie Oapbepsl ClieAyeT TPUMEHITH KaK CAMOCTOATEITBHO, TaK U
B KOMIIIEKCE ¢ APYTHMH THTIaMH YJIARIHUBAIOMIMX H HPOITYCKAIOIMX COOPY KEHUH
B CIICAYFOIIUX CIIydasx:

- TpU 3HAUNTENBHBIX 00BeMax OOBANOB, BBICOKON Macce H CKOPOCTH
CKQJIbHEIX OOJIOMKOB, MTpPH HAIWYAM OMACHOCTH CXOJa cejied W JIaBHH,
T. K. IPOIIYCKAOT uX 0e3 NOBPEKACHHI, YMEHBIIAA TIPH 3TOM WX SHEPTHIO;

- B CTECHEHHBEIX VCIIOBHSX, T. K. TIO3BOJISIOT KOHTPOJMPOBATE TPACKTOPHIO
JBIDKEHUS 00JIOMKOB U COKPATUTh Fa0apuThl YIABIHBAONINX COOPYIKEHHIA,

- Ha TPYAHOAOCTYMHBIX CKJIOHAX, TJIC OUMCTKA YITaBIUBAIOIINX COOPYKEHU
3aTpyAHEHA, T. K. MPOMYCKArOT IIPOLYKTHI 00BAJIOB K WX TOIOIIIBE,

7.3.29 B 3aBuCHMOCTH OT CIOCO0A MOHT@KA HWKHEN MAHENN BBIACISIIOT
ruOpuHEE 6apbephl ¢ MOKPOBHBIMU CETKaMU (HIDKHSS TAHENb 3aKPEIUIACTCS 1O
CKTIOHY) (cM. 1. 7.3.30) m THOpHUAHbIE GapEEPEI C TIOABECHBIME CETKAMHE (HEKHSIS
HaHENb BEPTUKAIBHO TTOABEMHBAETCS) (CM. 1. 7.3.31).

7.3.30 Tubpunssie Oapbephbl ¢ MIOKPOBHBIMU CETKAMH MPEACTABISIOT COOOM
rulkue Oapbepsl, He IMEIOMME OTPAHIINTENBHEBIX MPOLOJILHLIX TPOCOB B HUKHEH

yacth Oapeepa (pucyHok 14, 2). ITanenb Oapbepa yIOIWHEHA M 3aKPETUIACTCS B
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BHUJIC NTOKPOBHOM CETKH HIDKE 1O CKJIOHY, 3aKpEIUICHHOH mo mecty. [Ipu obBane
OOJIOMKH YJaBIHBAOTCA OapbepOM M OTBOASTCS TOA HIDKHIOK) YacTh IIAHEIIH.
JlBuradch mojJ CEeTKOH, OOJIOMKH OBICTPO TEPSAIOT CKOPOCTH M JPOGSTCS, MOCHEe
Yero NoHafakoT B Ma3syXH YIABIUBAIOLIETO COOPYKCHHAS.

7.3.31 Hwkuiaa naHens rubpuinelx 0apbepoB € MOJABECHBIMH CETKAMHU
(pucynok 14, 3) pacnionaracTcs BepTUKAIBHO B IIPHA HEOOXOIMMOCTH (YHKCHPYETCSE
JONOJHUTEIILHBIMEA PACTSHKKAMU B IPOAOILHOM U MOTIEPEYHOM HANPABIICHAAX IS
COXPaHEHHSI MPOEKTHOIO IOJIOKEHUS. JUIMHA W PAclONO)KEHUE CTOEK TOJKHbI
NIPOSKTHPOBaThCA ¢ TAKUM pacyeToM, 4YroObl OO0ECHEYNTh BEPTHKAIBHOE
PAcIOIOKEHHE CETOK BJOJb YIABIMBAIOMCH IIOJMKM (TpaHILEM) HA BCEM €€
TIPOTSDKEHHIL

7.3.32 TIpu 3HAUMTENBHBIX CKOPOCTSX M pa3Mepax CKaJbHbIX OOJIOMKOB, a
TaKKe Ha 3aTsHKHBIX CKITOHAX PEKOMEHAYETCS MpeNyCMaTPHBATE MOHTAXK
rubpuaneix O6apbepoB B aBa u Oonee spyca. [Ipd Hamuumm KPyTHIX (CBBIIIC
40+45°) yyacTKOB y TMOJOIIBHl CKJIOHA B HIDKHEM SIpyce PEKOMEHIYEeTCs
TIPAMEHSTH THOPHIHBIE Oapbephl C TIOJBECHBIMH CETKAMH.

7.3.33 [TaccuBHBIE TIOKPOBHBIE CETKH (pucyHOK 14, 1) mpencrasisator coboii
3aKPETIEHHbIE Ha CKJIOHE CETKH, HEIUIOTHO MPHJIETAoIUE K €ro MOBEPXHOCTH.
ITaccuBHBIE TOKPOBHBIE CETKU CIEAYET MPUMEHSTH B CTECHEHHBIX YCIOBUSIX NS
OrpaHMYCHUS TPACKTOPUM TIafeHUS (CKaThIBaHUs) OOIOMKOB M HANPABJICHHUS UX B
VIIABIMBAIONINE MA3YXH HA CKJIOHAX BBICOTOM OT 15 10 45 M (pu HEOOXOAMMOCTH
1o 120 M) ¢ ykionoM Gonee 35° (kak mpasuio, 60-80°) npy yrpose BbINaACHUS
CKaTBHBIX 0OIOMKOB MaJioro u cpeaHero pasmepa (1o 0,5+1,0 m3).

7.3.34 [laccuBHbIC TOKPOBHBIE CETKH CIICAYET TPUMEHSTH COBMECTHO C
YNaBJIMBAIONIAM COOPY>KEHHEM, PACIONIOKEHHBIM MEXKAY IOJOIIBON CKJIOHA H
KPOMKOH aBTOMOOMNIBHON OOpPOTH, B MAa3yXaX KOTOpOro OyJAeT NPOHCXOIUTH

HAKOTIJICHUE 00JIOMOTHOTO Marcepuana.

58



O/[M 218.2.051-2015

3 - rMbpuaHbIA Gapbep C MOABECHON CETKOW; 4 - rnbKuii Gapbep

PucyHok 14 - MHorospycHas cucteMa rmoKnx ynaBiuBatoLLMX COOPYXKEHNI
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7.3.35 VKnagKy TOKPOBHOH CETKH IIPOM3BOIAT HEMOCPEACTBEHHO HA
TIOBEPXHOCTH OTKOCa (CKJIOHA) C 3aKpEIUIEHHEeM €& BEPXHMX KPacBBIX YacTeil 3a
TipezienTaMu OPOBKHM OTKOCA HECYIIIMMM aHKEPaMH HA PACCTOSIHHHM OT HEE HE MEHEe
3 M, MCHBIIEE PACCTOSHUE JAOILYCKAETCS MPU COOTBETCTBYIOMEM OOOCHOBAHWH.
ITar sHecymmx aHKEpOB BAOML OPOBKH OTKOCA IIPUHHUMACTCS paBHbIM 1,5+2.0 M.
JIONONHUTENIBHO 1O OTKOCY (CKJIOHY) Ce€TKa K TIOBEPXHOCTH KpEmuTCs
MOHT@KHBIMH aHKEPAMHU.

7.3.36 PeKOMEHIYIOTCS CNEAYIONTHE KOHCTPYKIIMM TIACCHBHBIX ITOKPOBHBIX
CETOK:

- BBEDPXY U BHM3Y CETKH IIPOIYCKAIOTCS KOHTYPHBIE CTaJIbHBIE KAHATHI, CETKA
C MOMOILBIO CTAIBHBIX KAHATOB HABEIIMBACTCS HA HECYIUME aHKEPa, IPU 3TOM B
HIDKHEH 4YacTH CeTKa BHUCHT CBOOOAHO, HE MOXOMI [0 NOBEPXHOCTH 3€MJIM Ha
0,5+2,0 m;

- CETKa Yepe3 aHKEPHBIA CTAIbHOW KaHAT HABEIUMBACTCA HA HECYIIUE
AHKEPA, CIIyCKAeTCa 10 OTKOCY (CKIOHY), MPH 3TOM HWKHHUH KOHEI CETKH Y
TIOJIHOKbS ITPOITYCKAETCs Yepe3 KOHTYPHBIH KaHAT M 3aKPEIUISCTCA aHKepaMu;

- CeTKa 4epe3 aHKEPHBIH CTaMbHOM KaHAT HaBEIIMBACTCS HA HECYIIHE aHKepa
U CIIyCKAacTcs MO OTKOCy (CKIIOHY), TIPH OSTOM B HIKHEH YacTH CETKH
HO/IBEIINBAIOTCS OETOHHBIE TPY3bL.

7.3.37 ns Oonee MIOTHOM OOTSIKKH CKJIOHA CETHIO, C IaroM 4 M BAOIb
CKJIOHA, HAa MOHT@KHBIX AHKEPAX MOHTUPYIOTCS HPIKUMHBIE BEPTUKAJILHBIE

KaHaThl.
7.4 Ilponyckaronue coopyKeHus

7.4.1 Ilpomyckaroiue coopy>eHus (pucyHok 15) cieayer npeaycmarpuBaThb
JUTSL 3alUTHl YYaCTKOB B ClIy4asX, KOTJA YCTPOMCTBO Oojiee MPOCTBIX CPEACTB
l'[pOTI/IBOO6BaJ'[BH0171 3alUTHI HEOCYICCTBUMO HIIH 3KOHOMHYCCKH
HelenecooopasHo.

742B 3aBUCHMOCTH OT crmocofa OpraHu3allii MpOMycka NPOAYKTOB

CKAJTbHO-00BATIbHEIX TMPOLECCOB BLIACIIAOT:
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- ranepeun (Nponyck Haj 3aluiLaeMbiM 06LEKTOM);

- acTakagbl (MPoNycK NoA 3aLiuiaeMbiM 06bEKTOM).

7.4.3MnaH 1 npouns U aBTOMOGUNBHBLIX [OPOr B 3aALMTHBIX ranepesx
NMPOEKTVMPYETCAA MO HOpPMaMm, YCTaHOB/IEHHbIM AN TOHHeNeid, a acTakag A/
MOCTOBbIX COOPYXXEeHWIA. Pa3Mepbl MOMEpeyHOro ceyeHus ranepei 1 nx yLinpeHue
B KPMBbIX [AO/MKHbI yAO0BNeTBOPATL TpeboBaHmam CIM 122.13330, acTakag -
CI1 35.13330.

7.4.4 MpoTnBOO6GBaNbHbIE Fanepen LenecoobpasHo ycTpamBaTb B CTECHEHHbIX
FOPHbLIX YCNOBMAX NPU KPYTWU3HE HAropHOro ckfioHa He meHee S5CH-600. Mpu sTom
ranepeu cnefyet NpUMeHATb B Tex CyvasX, Korfa ovarnm obsana HaxofAaTcs Ha
[OCTaTOYHOM pAacCTOAHWM OT MecTa pacrofiOXeHWs ranepeid U UCK/IKOYeHa
BO3MOXHOCTb NafleHWsi HemnocpefiCTBEHHO Ha KPOB/KO  ranepen CKanbHbIX

06/10MKOB, 06BEMOM 60/1ee PacyeTHOW KpYMHOCTH.

a ranepes; 0- acTakaga

PucyHok 15 CxeMbl NPOTUBOOGBAIbHLIX NPOMYCKAKOLLMX COOPYXKEHUIA

7.4.5 Bbi6Op KOHCTPYKUWiA ranepeii cnefyeT npoOM3BOAMUTbL, UCXOAA W3
TOMorpauuecknx W reonorMyeckMx YCNOoBWIA, C YUYETOM HarpysoK W YCnoBuii

npou3BoACTBa PaboT. Mo KOHCTPYKTMBHLIM MpWU3HAKaM rafiepen fAensvcs Ha:
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OaJlOYHBIe, paMHBIE, APOYHBIC, KOHCOJLHEBIE, TOMypaMHble, THOKME IOIBECHEBIC
(pucyHoOK 16).

IIpu BBIOOpPE KOHCTPYKUMH ranepell cliefyeT Y4UTHIBAaTh CIIEAYIOIIHE X
0COOCHHOCTH:

- OaymovHBle raneped MO3BOJSAIOT MONTHOCTHIO OCBOOOIUTH HU30BHIE OMOPbI
OT BOCIpPHUATHS TIOPU30HTAIBHBIX COCTAB/LIIOIIMX DPEAKLUH IEPEKPBITHS, OHU
HamboJIee MPOCTHI 10 CBOEMY YCTPOHCTBY M MOHT&)KY, OZHAKO C POCTOM HArpy30K
B QaITOYHBIX Tallepesx Pe3Ko BO3PACTAOT 0OBEMBI PAa0OT IO MEPEKPHITHIM H, Kak
[PABWIIO, TIO BEPXOBBIM OMOPaM;

- pamHBIE Taleped IO3BOJIIOT COKPATHTE 00BEM PabOT MO YCTPOMCTBY
TICPEKPEBITHS M OTIOP, YTO OCOOEHHO CYINECTBEHHO MPH OOJIBIINX 3HAUMTEIBHBIX
Harpy3kax, OJHAaKO B HUX OPH30HTAJIbHAS COCTABILLIONIAS PEAKIMil IEPEKPHITHSL
nepeaacTcss ¥ Ha HU30BBIC OMOPBI, YCIOXHSIIOTCS CTHIKOBBIE COCAMHCHMS,
BBIMOJTHSAEMBIE TIPU MOHTAXKE,

- B apOYHBIX Tralepesix CYLIECTBEHHO CHIDKACTCS METAIOEMKOCTh
KOHCTPYKIIMH, OMHAKO WX MNPHMEHEHHWE OrPAaHWYEHO TOMOTpadMUYECKUMH H
T€OJIOTHUECKAMH YCJIOBUSAMU; HU30BBIC ONOPHI apOYHBIX rajepeit BOCTPUHUMAIOT
3HAYATENIBHBIC TOPH3OHTANBHBIE CHIIBI OT HEPEKPHITHA, B CBA3M C YeM
KOHCTPYKLMS X YCIIOXKHACTCS,

- KOHCOJIGHBIC Tajieped TPeOYIOT 3aaHKEPHBAHHS IEPEKPHITHS Taleped B
YCTOHYMBBIA CKAJIBHBI TIPyHT HAropHOro CKIOHA, WX PEKOMEHAYETCA
HCIOJTB30BaTh VIS 3aIlUTH OT MENKUX OONOMKOB CKQJIBHOTO TPYHTA W OCHITHOTO
Marepuana,

- TONypaMHBIE TAJEPeH BBIMONHAKOTCS CTAIBHHIMA W KOMITO3ATHBIMH,
I-o6pasHoii  opmbl, HUMEIOT MOJBWKHBIE Y37BI M yOopyro padoTalor mnoj
Harpy3Kkoit; IpH TIPEBHILIEHAN MPOCKTHBIX HArpy30K HE TOMBEPIKEHBI XPYIKOMY
oOpymeHnf0 W B JeHOpPMHUPOBAHHOM COCTOSIHHM MPOXOJDKAIOT  BHITIONHSTH
3aIIUTHYIO PYHKIUIO,

- ruOKWEe TOJBECHBIE Trajeped pabOTalOT KakK yIpyro-aeopMHpyeMEe

CHCTCMBI, YTO 06yCJ1aBJ'[I/IBaeT HMX BBICOKYIO SHECProOIOIIIOMAIY O CIOCOOHOCTh
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IPH CPABHHTECILHO HU3KOM BECE; HE MCKIIIOYANOT IAJCHHs HA MPOE3KYIO 4acTh
NPOIYKTOB OCHINEH, 0OJIOMKOB KPYITHOCTBIO MEHEE pasMepa sdeek MOKPOBHOM
CETKH; UCIBITHIBAIOT 3HAUMTENbHBIE AcOpMALMK MOJA HArpy3Koi, 4To clexyer
YUHUTBIBATH JUIs 00€CIIEYEHUS HOPMATHBHBIX TabapuTOB MPUOIVIKEHHS.

7.4.6 Ins yMEHBIIEHHS UTUHBI MPOTHBOOOBAILHBIX rajiepell Ipu HaIUuud
COOTBETCTBYIOIMX  MECTHBIX VCIOBHM B  TIPEANMOPTANHHBIX WX  UYaCTAX
PEKOMEHIYETCSA YCTPauBaTh IPOTUBOOOBANILHEIE YIABIUBAIOILNE CTEHEL

7.47 Ina 3ammTel rajgepeit oT CHEXHBIX OOBAlOB M 3aHOCOB C HH30BOIM
CTOPOHBI IPOEKTOM JOKHBEL OBITb TAKOKE MNPEAYCMOTPEHbl ClELUaIbHBIC
MEpONpHATHS (Cpe3ka ¢ HHU30BOM CTOPOHBI Tajepeif IIIOMmAmoK, YCTPOHCTBO
HAAMOPTaNbHBIX HAPANETHEIX CTEH, CIUTONIHBIX HU30BBIX OMOp W T.m.). Ilpm
BBITIONIHEHUN  TpeOoBaHui [26] MPOTHBOOOBATBHBEIE Tajepew MOTYT TaKKe
BBIIIONHATH ()YHKIMH POTUBOIABWHHBIX Taliepeii

7.4.8 Hu30BBIE M BEPXOBBIE OLOPHI TAJIEPEl (33 UCKIFOUECHUEM IIOJIyPAMHBIX 1
rMOKHX TIOJBECHBIX) CJEOYET BBINOJHATH M3 MOHOJIMTHBIX MM COOPHBIX
JKENe300eTOHHBIX ~ KOHCTPYKIMM (WM OCTOHHBIX OJIOKOB) €  HaJeKHBIM
OMOHOJINYMBAHUEM.

Hns  ymeHpleHMss O0beMa BEPXOBBIX OMOP MOTYT  MPUMEHSATHCS
pasrpy’Karomine KOHCONM U KOHTP(HOPCHI, a TIPU PACTONOKEHHH UX Y CKaJIbHOTO
KOCOIrOpa BBIIOJIHAIOT aHKEPOBKY OIIOP.

HuzoBble U BEpXOBbIE COOPHBIE JKENE300€TOHHEIE OMOPHL B IIpeAeiaxX KaKAoH
CCKIIMM  JIOJDKHBI  OBITH  OOBEOWHEHB TMOBEPXY MPOAONBHBIMH — PHTEISAMH,
COETMACHHBIMA MEXAY OO0 IITHIPAMHU.

7.4.9 ®yHaaMeHTBI ONOP CMEXKHBIX CEKLMH rajgepel CiemyeT 3aKiajiblBarb,
KaK TpaBWJIO, HA OMHOM YpoBHe. Jlomyckaercs 3ajoxkeHHe (YHOAMEHTOB OMOp
CMEXKHBIX CEKIMi ranepeil Ha pasHbIX OTMETKAaX, IPH 3TOM Ui HECKAIbHBIX
TPYHTOB TIEPEXOA OT BBICOKMX K HH3KMM OTMETKaM JAONMYCKAaeTCs YCTynaMH
BhICOTO# He 6oJice 0,5 M. B cKalbHBEIX IPyHTaX YCTYNEI MOTYT yCTpauBarbes 6e3

OIPAHWYCHMUI I10 BBICOTE.

63



O4M 218.2.051-2015

a - 6anoyHas; 6 - pamHasi; B - apoyHas;
I - KOHCOMbHas; 4 - NonypamHas; e - rnmbkas nogsecHas

PrcyHoK 16 - BapuaHTbl KOHCTPYKTUBHbIX PELLEeHWiA ranepei
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7.4.10 COopHBIE >kene300€TOHHBIE MEPEKPHITHS Tajepeit GaloyHOro THMA
HE0O0X0MMO KOHCTPyHpoBaTh M3 T-00pasHbix Ge3auadparMeHHbX Oanok. banku
COOPHBIX MEPEKPBITHH B Tpenerax KaKmoi CEKIWH JOJDKHBI OBITH OOBEAUHEHBI
Mexny co0oif IyTeM CBApKM 3aKNaJHbIX JACTaled WIH MINOHOYHBIMHU
COCTMHCHHUSIMH.

7.4.11 JIns  obecreyeHnuss BOJOOTBOJA Ha KpOBIE Trayiepen Tpebyercs
TIPeIyCMATPHBATh YCTPOUCTBO OETOHHLIX JIOTKOB, KOHCOJNBHBIX BOJOCOPOCOB,
BOMIOOTBOAHEIX ~ TPYOOK TPHEMHBIX KOJOAWEB W T.1.  [loBepxHOCTH
THAPOM3OJMPYIOLIETO CJIOS Ha KPOBJE rajepeil HeoOXoAMMO NMPUAABATh YKIOH B
HU30BYIO CTOPOHY He MeHee 3 %. [l 0TBOAA IPYHTOBBIX BOJ, MOCTYHAMOMIUX K
rajepee ¢ BEPXOBOH CTOPOHBL, JODKHO ObITh NPEAYCMOTPEHO YCTPOICTBO
POJOIBHOTO 3aCTEHHOTO APEHAXKA, CBA3aHHOIO € BOAOIPUEMHBIMH KOJIOIIAMH.

7.4.12 TIpo¢wre  KpoBmM  rUOKHX  NOABECHBIX — rajuepeil  ciemyer
IIPOEKTUPOBaTh HakIoHOM oT 30° go 40° Oe3 W3IIOMOB, UL IPEIOTBPAIICHUS
AKKyMYJLILIH TIPOAYKTOB OOBAJIOB Ha KPOBJIE M CHIDKEHHS CHETOBOM HAarpy3KH.

B ruOKMX TOIBECHBIX Talepesx MPUMEHSIOT KOHCTPYKLMH, Y3JIBl H
Marepuaibl, AaHAJOTHYHBIE MPUMEHSEMBIM JUIsi THOKMX  YJIaBJIMBAIOIINX
coopy>keHuii (cM. 7.3).

7.4.13 BenuuuHy yAapHOW CHJIBI M TOJIIMHY MPUHUMAIOT B 3aBUCUMOCTH OT
TOJILUIMHBI OTCHITKK TIOCPEJMHE TPOJieTa TICPEKPHITHS B COOTBETCTBHH C
TIPUIOKEHNEM B.

ToJHa aMOPTH3UPYIOMIECH OTCHITKH JA0/DKHA TPUHAMATHCS B COOTBETCTBHI
C IpWICKEHHWEM B; NOBEPXHOCTH OTCHIIKA B TpPEAENax IepeKpbITHs
PEKOMEHIYETCs IPHAABATH VKIIOH B HH30BYIO CTOpOHY 1:3.

B  chnyuae — npuMeHeHUS — albTEPHATHBHBIX ~ MAaTepUaloB  W/WM
AMOPTU3UPYIONINX KOHCTPYKIMH BEJIMYAHBI yJAPHOW CHJIBI W TIIYOWHBI
IIPOHUKHOBEHHUS CKAIBHBIX OOJIOMKOB CJICAyeT MPUHAMATh HA OCHOBaHHH
Pe3yNIbTaTOB UCIIBITAHUH.

7.4.14 PacueToM Ha MPOYHOCTH M YCTOHUMBOCTH CJEAYET NPOBEPATH

HAropHylo CTEHY M HM30BYIO ONOPY rajepeid, a Tak:kKe WX MEPEKPHITHE W PHIEIIA.
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Pacuer HaropHOH CTEGHBI HA ONPOKUIBIBAHUE BBLINONHACTCA Ha JUIMHY CEKIMU
(paccTosiHHE MEXIy JAe(OPMALMOHHBIMM IIBAMH) Tajlcped OTHOCHTEIIBHO
nozfomBsl pyHoaMeHTa M ero odpes3a. PacueT Ha MPOYHOCTE OCHOBAHMS CTEHBI
OCYIIECTRILSIETCS MyTEM TPOBEPKH HaNpPsLKEHHI 1Mo ToomBe GyHnameHTa. Pacder
HAa IPOYHOCTb U YCTOHYMBOCTb HU30BOH ONOPBHL IANEPEH BBINOJIHAECTCHS TAKKE
OTHOCHUTENBHO 00pe3a ¢yHAaMEHTa U €T0 IOJAOMIBEL PacueT MepeKphITHS rajaepeu
1 pUTENs MPOU3BOJAUTCSA HA IOCTOSHHYIO HATPY3KY OT OTCHIIKA U BEPTHKAILHYIO
COCTABJLIIOIIYI0 CIIY OT yAapa CKaIbHOTO OONOMKA. PaBHOACHCTBYIOLIYIO CHITY
IOPUKIABIBAOT K MOBEPXHOCTH KOHTAKTA OTCBHUIKM C IIEPEKPBITUEM B TOUKE,
PacIoNIOKEHHOH IMocepeauHe IPoJeTa, PacKilanbplBas €€ Ha BEPTHKAILHYIO U
TOPU3OHTAIBHYIO COCTAaBIIIONIME. B ciiydac riryOOKOTo 3aI0XeHHs (yHIaMeHTa
(6onee 2 M) HEOOXOMMMO YUHMTHIBATH JABJICHUE HA PEUHYIO ONOPY OT IPYHTA U
TIOBIDKHOM BpEMEHHON HArpy3KH.

Jiist TmOKMX MOABECHBIX Taylepell MPOBEPSIOT MPOYHOCTb MOKPOBHOM CETKH,
TPOJONBHEIX M TIONEPEUHBIX PACTSHKEK, AHKEPOB HAa HArpy3Ky OT CHETOBOIO
TIOKpOBa M IWHAMHYECKYIO HAarpy3Ky OT yaapa oOJIOMKa pacyeTHOH KPYMHOCTH.
JIOTIOIHUTENBHO CHIEyeT MOJECIMPOBATh PACUCTHEIE CUTYallld ¢ HAUOONBIIMMHA
nehopMaiissMH  SJIEMEHTOB Talleped Id IPOBEPKH COXpaHEHHs TrabapuToB
NpUOMKEHHS, MPU 3TOM PEKOMEHAYETCA HPedyCMaTpUBaTh KOHCTPYKTHBHBIH
3amac He MeHee 20% pacdueTHO# BeWYHHB AehopManiy H He MeHee 1 M.

7.4.15 Dcrakagsl A1 NPONYCKa CKAJBHBIX OOBAIOB CJEAYET MPHUMEHATH B
HCKITIOUMTENIBHBIX CIIy4asx, KOrja Tpacca aBTOMOOMIBHON JOPOTH IIEPECEKacT
IIyOOKHE U Y3KUE JIOTra, IO KOTOPEIM MPOUCXOIUT ABIDKEHHE CKAJIBHBIX 0OIOMKOB
mpu oOBanax. [Ipy 3TOM 3cTakaisl ClEAyeT IMPOEKTHPOBaTh HA JOCTATOYHOM
paccTosHUM (OIPEAENIeTCs pacueToM) OT CKIOHA. B 3ToM ciywae ymaercs, Kak
IIPaBUIIO, TOOUTHCS HEKOTOPOrO CHPSIMIICHUS TPACCH aBTOMOOWIBHOM JOPOTH.

7.4.16 TIpn TIPOEKTMPOBAHMM SCTaKad I TPOMYCKa CKAIbHBIX 00BajioB
cretyeT u30erarh yCTpoHCTBA IPOMEKYTOUYHBIX OHOp HA IMyTH HPeoOIafaroero

JBHKCHUASA CKaJIBHEBIX 00JIOMKOB (HpI/IMeHﬂTB GOHBIHCHPOJTGTHB]C H no

>

BO3MOXKHOCTH, OHOHPOJIETHBIC COOPYIKSHHS).
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B cmyuae HeoOXOmMMOCTH YCTpPOHCTBA OHNOP B 30HE BO3MOMKHOTO
OPOXOXKAEHWS  CKalbHBIX OOBANOB  ONMOPEl JOJDKHEI  OBITH  3aIlMINEHBI
YIaBJIABAOIIMHA COOPY>KCHHUAMHA C AMOPTU3UPYIOIINMHI KOHCTPYKUUAMHA
M IPOBEPEHBI PACUETOM HA AMHAMMYECKOE BO3ACHCTBUE OT yAapa CKaIBHBIX
0OIIOMKOB.

7.4.17 OTrMeTKa HU3a IPONIETHBIX CTPOCHHH JCTaKald CO CTOPOHBI KOCOropa
(pucyHOK 17) [OMKHA HA3HAYATHCS B 3aBHCHMOCTH OT MAaKCHMAJBEHOTO
OTKJIOHEHHS TPACKTOPUM JBIDKYIIMXCS KaMHEH OT MOBEPXHOCTH CKJIOHA B
BEPTUKAILHOM HAIIPaBICHUH B CTBOPE COOPY:KEHHA. MaKkCHMabHOE OTKJIOHEHHUE
ompeaensercs GopMyIoit:

_Vliga —cigp)’

Ly )
2g\l+ctg”p
rae V,—pacueTHas CKOPOCT [BIDKCHHS KaMHS Yy  COOpPYXXCHMs, M/C

a

omnpeenseMas 1o IPUIOKEHUIO A;

O — YrOJI KPYTHU3HBI HArOPHOTO CKJIOHA, IPaj., B TOYKE OMACHOTO y1apa KaMHs
0 CKJIOH, KOTOpasi ONPEAEITSieTCS KOOPAMHATOH X;, BBIUMCISAEMON IO
dbopmyne:

Vpsin B(tga —ctgf)
X1= )
g
rae [ — yroa OTpaKeHHs, OTCUNTHIBAEMBIN OT BEPTHKAIH, TPal.

®)

Ilpm Ha3HAYCHWW OTMCTKM HM3a IIPOJICTHOTO CTPOCHHS paccTosuue H,
omnpeaenseTcs o gopmyiie:
Hy 2 ooy +1 (6)
U IPUHUMAETCS OT NOBEPXHOCTH CKJIOHA (TIPU CKJIOHE, MMEIOIIEM OJHOOOpa3HBIN
YKJIOH) WK MBICIICHHOTO MPOAO/DKEHUs CKJIOHA KPYTH3HON OC OT OMACHOM TOYKH

(TIpH CKJIOHE JIOMaHOTO OYEPTAHHUsA).
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8 CTpouTe/IbCTBO NPOTUBOOOBAILHBIX COOPYKEHU

8.1 CTpouTenscTBO IPOTUBOOOBAIBHBIX COOpYKEHUHI JOJDKHO
OCYILECTBIATECS  CHELMANN3UPOBAHHLEIMU  OPraHU3alUsiMU, pPacIoNararoluMu
HEOOXOUMBIM CTPOUTENIbHO-MOHTAXHEIM 000pY/IOBAHHEM M OCHACTKOHL.

82TIpy  CTPOWTENECTBE MPOTHBOOOBAIBLHBIX  COOPYKEHHH  JIOJDKHEI
BBINONIHATECS TPeOOBAHHMSA IO TEXHUKE OE30MacHOCTH, IIPELYCMOTPEHHBIE
IIPOEKTOM IPOH3BOJCTBA padoT, [20, 21], BeAOMCTBECHHBIMH TIPABHIAMH TEXHUKH
0€30MacHOCTH U IPOU3BOCTBEHHOM CAHUTAPHIL.

IIpu npoussoiactBe pabOT TOABECHBIE JIIONLKH, MOAMOCTH, TIAT(HOPMEI
JIOIDKHBI OBITh CHAO)KEHBI 3aIMTON OT KAMHEMAJ0B B BHJAEC HaBeca CTAIBHOU
CETKH.

ITponssoacTBO paboT MO BO3BEACHUIO IPOTHBOOOBANBHBIX COOPYKEHHH
PEKOMEHAYETCS BBEIIONHATH B TEIUIBI IEPHOA rofa B Cyxyio Oe3BETpEeHHYIO
NOrofy, B IEPUOM HU3KO! aKTUBHOCTU CKAJIbHO-0OBAIBHBIX MIPOLIECCOB B PETHOHE
(ompenensercs N0 pe3ynbTaTaM MHOTOJIETHUX HAOIIOACHNUI).

8.3 B mpoekre mnpousBoacTBa PabOT M OpraHu3al{y¥  CTPOMUTENLCTBA
NPOTHBOOOBAIBHEIX COOPYXKEHMH JODKHEI TPEXyCMATPUBATECS CHEIHATHHEIE
MEPOIPUSATHS 110 TIPEAYTPEKACHHIO 3arpA3HEHUsST aTMOCHEPHI, MOYBHI, BOIBL. J[J1st
CTPOUTENBCTBA IPOTUBOOOBAJIBHBIX COOPYKEHUI HE JIOMYCKAeTCsl MPUMEHEHHE
MaTEpUAIOB, KOTOPHIC MOTYT TIPUBECTH K XMMHWYECKOMY WM JIPYTHM BHIAM
3arps3HEHUS.

84TIpu  BO3BEACHHH  TPOTUBOOOBATBHBIX  COOPYXKEHMH  Clefyer
IpeLyCMaTpuBaTh MEPOTIPUATHS, oOeceurBaloLIne NPEIOTBPALLEHIE B IIPoLiecce
CTPOMTENBECTBA ~ M3MEHEHHHM, TPHHATEIX B pacyeTax  IPOYHOCTHEIX,
JehOPMALMOHHEIX W (QUIBTPALMOHHBIX XapPAaKTEPUCTHK TPYHTOB OCHOBAHUS 3a
CUET BHIBETPUBAHUSL, PA3YIUIOTHEHNS U PA3KIKEHUS TPYHTOB.

Bo uzbexanne pa3BUTHS SPO3HOHHBIX MPOLIECCOB BLI3BAHHEIX CTEKAIOIIUMU
CBEpXYy JIMBHEBBIMH BOJAAMH, II€pell HAYAIOM CTPOWTEIHCTBA MODKHBI OBITH

OCYIIECTBJICHBI COOTBETCTBYIOIIUE BOAOOTBOAHBIC MEPOTIPHASTHS.
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IIpu BO3BEACHUU COOPYKEHHIA 0 CKIIOHY Ha CYIMIECTBEHHOM PACCTOSHHH OT
3aMAINACMOT0 O0BEKTa ClIeAyeT O0O0eCTieunBaTh COXPAHEHHUE PACTHTEIBHOIO
NIOKPOBA, MOJIOXKUTENBHO BIUSIOIEIO HA YCTOHUYUBOCTb CKIIOHA.

Ilpn BO3BEIECHWH IPOTHBOOOBATBHBIX COOPYXKEHHH CTPOUTENBHBIC PAOOTHI
JOIDKHBI ~ BBIIONHATBCS ~ METOZaMM,  OOCCHEUMBAIOLIMMH  COXPAHHOCTH
CYLLECTBYIOIIUX JOPOKHBIX COODPYKEHUH, PpACIOJIOKEHHBIX B 30HE BITHSHHS
CTPOUTENBCTBA.

Jlo Hauaa MPOM3BOJICTRBA PAdOT CIIEAYET MPeyCMaTPHBATE OYMCTKY OTKOCOB
(CKIIOHOB) OT HEYCTOMYMBLIX OOJOMKOB CKAJAbHOI'O IPYHTa B COOTBETCTBHMH C
pazaenoM 9 HaCTOSIIEr0 METOANIECKOIO JOKYMEHTA.

8.5 TIpu BHINOJHEHWH paboT MO W3MEHEHHIO penbeda OTKOCOB (CKIIOHOB)
CclIeyeT MPpeayCMaTPUBaTh MEXaHU3UPOBAHHYIO Pa3pabOTKy IPYHTA B COYETAHMM C
OyPOB3PEIBHEIME paboTaMy (TIpH HEOOX0AUMOCTH). NSl PRIXJICHHS CKATBHOTO
IpyHTa JOJDKHBI NIPEAYCMATPUBATLCS B 3aBHCHMOCTH OT MECTHBIX YCIIOBHM W
00beMa BBINOMHAEMBIX Pa0oT INMYPOBBIE W CKBKUHHBIE 3apsaabl. IIpu BEIGOpe
MeTola TpPOU3BOACTBA pPaboT HEOOXOJMMO CTPEMHTHCS K TOMY, HYTOOBI B
pe3yJIbTaTe B3phIBA 3apAA0B HE NMPOUCXOAIO Pa3pyIICHHs OTKOCOB, 00pa30BaHMs
3aK0NOB MnM TpemwwH. Ilpu pa3paboTKe BEIEMOK B CKATBHEIX T'PYHTax
LEeNIECO00pPa3HO  WCIMOJB30BaTh KOHTYPHBIA METOJA  B3pbIBaHMs, KOTOPbIi
obecrieynBacT 3aJaHHOE II0 MPOCKTY OYCPTAaHWE OTKOCOB M CIOCOOCTByET
MEHBIIEMY Pa3ApOOIECHUIO B3PBIBOM TPYHTOB OTKOCOB. BypoB3phIBHBIE pabOTHI
CIEYET BHINOMHATL B COOTBETCTBUM C [22].

8.6IIpu BO3BENEHWM MACCUBHBIX YJICPKUBAIOIIMX W  YJIABIMBAIOIIIX
COOpY’)KEHHIt CleflyeT BHINOJHATE CIEAYIOMHE PEKOMEHJAIMH 10 TEXHOIOTUH
TPOU3BOCTBA PaboT:

- TIpU CTPOUTENHCTBE MOHOJMTHBIX MOAMOPHBIX, MOICPXKUBAIONINX CTEH U
KOHTPHOPCOB BBICOTOH A0 9M ToOmady MaTephHaloB OCYHICCTBIATH, C
HCIOJIb30BAaHUEM CTPOUTENIBHBIX MOABEMHBIX KPAHOB; Oolee 9 M — TEIeKeUHOro
noabeMHHKa (OpeMcOepra), B ciydac JIOMaHOTO OYEpTaHWs CKIOHa OpemcOepr

YCTAHABJIMBACTCA OO ABHO BBIPAKCHHOIO IICPECIOMA MCCTHOCTH, IAC CO3dACTCS
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pazbopHas 1uIomanka;, oT pa3OopHOI MJIOMAAKA K MECTy NPOM3BOACTBA PadboT
Marepual pPEKOMEHIYETCsl JOCTaBIsTh BOpPaBO W BJIEBO 1O COOPYKaeMoit
KaHaTHOM JOpore;

- TIpH YCTPOMCTBE coopykeHMil M3 OyTroOeToHa Wi OeToHAa MOjady
MarepuaioB K MCECTY pa60T BBIIIOJIHATH 6€TOH0yKJ'IaI['-II/IKOM C TPHUMCHCHUCM
OETOHOBOHEIX TPYO;

- IIpH HajaW9uM 3a OPOBKOIl HArOPHOTO OTKOCA IIOJKH INMPHHON HE MEHee
10 M ¥ moaBE3I0B K HEM OETOH HOCTaBIATH K MECTY YKIAIKH CaMOCBAIAMU M
TOAABATE B ONMATYOKY CBEPXY BHU3 [0 YCTPAHBAEMEIM Ha OTKOCE xKeaobam;

- Cpe3Ka HAropHOTo OTKOca (CKJIOHA) IS CO3IAHMs YJIaBIMBAIOLICH Na3yxu
JIOJDKHA BBITIOJHATHCS IO OKOHYAHUH CTPOUTENBCTBA CTEH;

- YCTPOMCTBO aMOPTU3UPYIOLIEH OTCBHIIKU CIEAYET MPOU3BOLUTL MOCIOHHO
C TIipuMeHeHHeM OyjbJo3epa W HKCKABATOpa, Ha TPYAHOIOCTYIHBIX KPYTHIX
KOCOropax mjis TPaHCIOPTUPOBKHU IPYHTA B aMOPTH3UPYIOLIUE OTCHINKH MOXHO
MCIOJIB30BaTh JICHTOUHHIE TPAHCIIOPTEPHI.

IIpu BO3BEACHMM apMOTPYHTOBBIX COODY’KEHHMHI M TaOHOHOB CleayeT
PYKOBOJCTBOBATHCS pekoMeHaamaMu [12] u [13] cooTBeTCTBEHHO.

8.71Ipi BBHIMOJHEHWM AHKEPHBIX YICP/KABAIOMIAX COOPYKECHHH ClEIyeT
HpeayCMaTPUBAThH BHINOJIHEHUE CIEAYIOMMX paboT:

- OypeHWe OTBEpCTHl Ui AaHKEPOB CTaHKAMHM, TIPH 3TOM JOJDKHBI
YTOUYHATHCSA HHXKEHECPHO-TCOJIOTHYCCKIE CBOHCTBA opona,

- OypeHME C HHBEHTapHBIX MOAMOCTEH NOpH HEOONBIIOH BHICOTE
PacToONOKEHHS AaHKEPOB,

- OypeHme ¢ TOABECHEIX MOAMOCTeH (YKPEIUICHHBIX HA Tpocax W
HepeABUracMbIX JIeOeAKON), CO CIEUMANIbHBIX MEPEABIKHBIX OypOBBIX KapeTOK
WIH C HCTIOJIB30BAaHAEM THAPOIOIEEMHAKOB IPH BEICOTE, TPEBHILTAIONIEH 4+5 M;

- LOEMCHTAUIO CTCHOK CKBAKWH TYCTBIM HEMCHTHBIM PAacCTBOPOM B Ciydac,
ecli Mpu OypeHWH CKBAKHMH CIJIFHO OCHINIAIOTCSA WX CTEHKH; IOCIC NEMEHTALNH

CKB)XHHBI pa30ypuBaroTcs (IPOYAINAIOTCS) B TEUCHHE MIEPBBIX ABYX CYTOK.
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8.8 TIpu BbIMONHEHUH PAbOT MO YKPEIUIEHHUIO OTKOCOB (CKIIOHOB) MyTEM
MHEBMOHAOPHI3ra CIIEAYET BHIMONHATE CIEOYIOIME OCHOBHBIE TpeOOBaHHS K
TEXHOJIOTHUH TIPON3BOJICTBA U O€300aCHOCTH PadoT:

- mepex HAHECEHHEM HAa TIOBEPXHOCTh CKANBHBIX OTKOCOB 3AIINTHBIX
MOKPHITHI TTyTEM TMHEBMOHAOPBI3ra HEOOXOAUMO TIPOBOAUTE ITOJTOTOBHTEIBHbIC
paboThl: COOpY)KEHHE pacTBOPHOro (OGeTOHHOro) y3na, obecnedeHuwe padoT
MarepraiamMi, 3ICKTPOIHEPTHEi, BOJOH M CKATHIM BO3LYXOM; M3TOTOBJICHHE H
MOHTaX JIIONEK, HOAMOCTEH U JPYTUX NPHCHOCOOICHUH s paboTHl Ha BEICOTE;
TUTAHUPOBKY TMOBEPXHOCTH OTKOCA C YAAJICHHEM HEYCTOHUMBBIX OOOMKOB
CKaJbHOTO TPYHTA; YKPEIUICHUE HEYCTOMUMBBIX, TPELIMHOBATHIX YaCTEll MacCcHBa;
OTBOJ| TPYHTOBBIX M MOBEPXHOCTHBIX BOJ; PAacUHCTKy IUIOINAJOK 3a BEepXHE
OpOBKOIi 0TKOCA OT JPEBECHO-KYCTAPHUKOBOI PaCTUTENIFHOCTH, OYPEHHE CKBAXKHH
U 3afIeNIKy B HUX HECYLIUX M MOHTXHBIX aHKEPOB, HABEIIMBAHUE W 3aKPEIICHIE
METANTNYECKOM CETKH K HECYLIUM M MOHTQ)KHBIM aHKEpaM,

- MOHTaX METANIHUECKOH CETKHU ClelyeT HAUHHATh CBEPXY, 3aKPeTUIsis Kpast
K@KIOTO pPYJTOHA 3a CTCPKHH HECYIMX aHKEPOB, METAUTHUCCKYIO CETKY
HE00XO0IMMO IDIOTHO IMPUTSATHBATH K TIOBEPXHOCTH OTKOCA M MPHBA3BIBATH K
AHKCPHBIM CTCPIKHAM,

- HaOpe3r Marepuala Ha CKaIbHYIO MOBEPXHOCTH CIEOYET BBIIOIHSITH
CBEPXY BHU3 OTACIIBEHBIMH 3aXBaTaMH IHHpV[HOVI 1+2 M;

- paboThl MO YCTPOMCTBY 3ALUMTHBIX MOKPBITHI JOMYCKAETCS OCYIIECTBIATh
IIPU TEMIEpaTypax Hapy»KHOIO BO3AyXa He Hmke MUHYC 5 °C TIpH YCIOBHH
BHECCHUS B IPUTOTOBIISIEMBII PacTBOP A00ABOK — YCKOPHUTENEH TBEPACHNUS,

- OUMCTKA TIOBEPXHOCTH OTKOCA OT HEYCTONUYMBEIX KaMHel, OypeHume
CKBAXXUH, YCTAHOBKA aHKEPOB M METAJUTMYECKOM CETKM, MOAAYA HA OTKOC CUCTEMBI
HITAHTOB W pa3MeleHne JIo/eit IS THEBMOHAOPEI3ra JODKHEL BEIIONHATECS B
3aBUCUMOCTH OT ]"J'[y6I/IHBI BBICMKH C NPHUMCHCHUCM: HMHBCHTAPHBIX HOI[MOCTGVI,
aBTOMOrPY3YMKOB C HABECHON IUTOMAJKON, THAPONOIBEMHHUKOB, MOIBECHBIX

JII0JIEK Ha 6ase J1e6enoK.
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IoarorosuTenbHbIE PAGOTHL M MHEBMOHAOPBI3T JOIYCKAETCS TIPOM3BOMUTD C
TIOMOIIBIO BEPXOJIA30B € MCIIOIB30BAHUEM CKAIbHON TEXHUKY albIMHI3MA.

8.9 OcHOBHBIMH BHIaMH pabOT NPH MOHTAXKE THOKHUX YIIABIHBAOIIHX
COOPYIKCHUIT ABJIAOTCS:

- OypeHue OTBepCTHif, yCTAHOBKA AaHKEPOB (Kak TPaBHIIO, C TIPUMEHEHHEM
py4HOro 000OpYHOBaHKS ) M OTIOPHBIX Y3JIOB;

- MOABEM H MOHT@K OaJioK, TPOCOB M CETOK, YCTAHOBKA WX B IPOCKTHOE
HOJIOKEHHUE.

JlocTaBka KOHCTPYKIHE THOKHX YIIaBIMBAIOIINX COOPYKCHHHM Ha CKIIOH
JOJDKHA OCYIIECTBIIATECA KOMIIAKTHEIMY [IAKETAMH KPAHOM HIIH BEPTOJCTOM.

8.10 ITpu BO3BEACHHMHU Tranepell CIeAyeT BBINONHATH CICAYIOIIUE OCHOBHBIC
TpeOOBaHUSA K TEXHOJIOTHH IIPOU3BOCTBA U O€30IIaCHOCTH PaboT:

- TIPH CTPOUTENBCTBE ranepeit co cOOpHBIMU OMOpaMU ¢ HH30BOM CTOPOHHI
MOHT@)X HX CIIEyeT HA4MHATh C YCTAHOBKH OMOP (KOJOHH) B JKeJIe300€TOHHBIE
TMOAKOJOHHUKM (CTakaHbl), KOTOpBIE JOJDKHBI ONMUParbCs HA MAaCCHUBHBIHM
(yHIaMeHT;

- pUrenM IpY MOHT@XKE JOJLKHBL YAEPKUBATBCA B HY)KHOM MOJIOKEHHUH
TOABEMHBIMHA YCTPOﬁCTBaMH U HaCaKUBATbCA CKBO3HBIMH OTBCPCTHUAMH Ha
METAUIMYECKUE LUTHIPH, 3aJICTIAHHBIE B KOJIOHHAX, C MOCIEAYIOIICH 3anuBKOM
OTBEPCTHI OCTOHHBIM PACTBOPOM;

- Oanky mepeKphITUS JO/DKHBL OMOHOJIMYMBATHCS IIOBEPXY raiepeif, a ¢
HaropHOH CTOPOHBI AOTIONHUTENBHO 3aA€/bIBATHCS CICHHAIBHBIMU apMaTy PHBIMU
BBIIMYCKaMHU B KJIaJKy HarOPHOH CTEHHI,

- YCTPOWCTBO aMOPTH3UPYIOIIEH OTCBIIKM Haj TajlepesMH  HAJUICKUT
BBITIOJIHATH B MPOLIECCE CTPOUTENBCTBA WM HEMEIJICHHO IOCIIE €T0 3aBEPLICHHS
W3 MECTHOIO WJIM IPHBO3HOIO IPYHTAa aBTocaMocBanamu. s mojgaym rpyHTa
aBTOCAMOCBAIAMM  HAa KPOBMKO Trajeper 3a HaroOpHOHM CTEHOH JOJDKHBL
yCTpauBaThCS BHE3JBI MM 3CTaKaAbl MIUPHHONH He MeHee 4 M. B cTeCHEHHBIX
YCIIOBUSAX IPYHT Ha KPOBIIIO FaJepex clieAyeT NOAABaTh MOALEMHBIM YCTPOHCTBOM

C MOCNEAYIOWICH PA3BO3KOM 110 rajiepee BaroHETKaMHu.
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9 I'eoTexHMYeCKHH  MOHHMTOPMHT W  HpOPHIAKTHYECKUE

MEPOIPHATHA
9.1 I'eoTexHMYeCKAH MOHUTOPUHT

9.1.1 Ha y4acTkax pa3BUTUS CKAIbHO-00BAIBHBIX TPOIIECCOB PEKOMEHIYETCS
IIpelycMaTpyuBaTk MEPONPUATHS IO TEeOTeXHHYeckoMy MoHHTOpWHTY. CocTaB
MEPONPUATHIL IO TEOTEXHUYECKOMY MOHUTOPUHTY U €T0 BUJ CIEAYET Ha3HAYaTh C
YUETOM KaTerOpUM Yy4acTKa aBTOMOOMIBHON OOpPorH (B COOTBETCTBHH
cI'OCT 52398), cTenmeHW  ONACHOCTH  CKAIBHBIX  OTKOCOB  (CKJIOHOB)
(B coorBerctBum ¢ CII 116.13330), MpUMEHSEMBIX CPEICTB MPOTHBOOOBATBHOM
3QIIUTHI, & TAKKE MECTHBIX YCIOBHH ILTOMIAIKH.

B 00s3aTeNLHOM MOPAOKE TCOTCXHUYCCKHH MOHHUTOPUHT cJeaycer
BBITIOJTHATE:

- Ha y4JacTKax ABTOMOOHIIBHBIX aopor 1 KaTCropuu,

- Ha 0co00 OMacHBIX y4YacTKaxX pPa3BUTUS CKaJIbHO-OOBAJIbHBIX HPOLIECCOB
(cTemeHp OMACHOCTH CIEAYET ONPEACISTh B COOTBETCTBHH ¢ MPHIIOXKECHHEM |
CI1 116.13330.2012),

- B ciiyqa€ T PHUMCHCHUA CpCaCTB HpOTHBOO6BaJTBHOﬁ 3alMuThl C
HCOOJIb30BAHUEM  HOBBIX HIIH  CJIOXKHBIX  KOHCTPYKTHBHO-TEXHOJIOTHYCCKHAX
PELIEHMI U MaTEPHAJIOB.

9.121log reoTEXHUYECKHM  MOHHUTOPHMHIOM  [OHMMAEeTCd  CUCTEMa
HaOMONICHMI W KOHTPOJIA, peajin3yeMas B LieJsX:

- obecneueHns 0€30MacHOM 3KCIUTyaTalWy 3alIMIIAEMBIX M MPUJIETAOIINX
00BEKTOB;

- obOecnieucHUA OC30MACHOCTH HACETICHHU,

- CBOEBPEMEHHOTO  BBISBJICHHS OTKIOHEHHH B  CTPOSIIMXCA WA
CYIIECTBYHOIIUX COOPYKCHUAX OT MPOCKTHBIX NAHHBIX,

- CBOCBPEMEHHOTO BBIABJICHUS, MPEAYNPESKACHUS U [POTHO3MPOBAHUS
Pa3BUTHA ONACHBIX TCOJIOTHYCCKUX MPOLICCCOB,

- yIOpaBleHHUs IPUPOJAHBIMU PHCKAMU,
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- OmeHKH J(P(PEKTUBHOCTH NPUHATBIX METOJOB pacuera M IPOCKTHBIX
peLieHuii.

9.1.13 MoHMTOpHUHT 06BATIOOTIACHBIX YYACTKOB IIO3BOJISET:

- CBOEBPEMEHHO OOECHETNTh MEPONPUATHS O JHKBHAALHMHU IOCICACTBHI
Pa3sBUTHUA CKAIbHO-O0BAITBHBIX MPOIIECCOB;

- oneHuTh >(QQPEKTHBHOCTL U COOTBETCTBHE TPHHSTHIX YKPEITHTENbHBIX
MEPONPHUATUIN YCIOBUAM IIIOIIAKH;

- OIEPaTWBHO YKPEIHUTH JOMOIHUTENILHbIE YYACTKH TIPH HEOOXOMMMOCTH;

- 3aMKCUPOBATh pA3BUTHC TICPEMEIICHUH HEYCTOMYMBHIX  yYaCTKOB,
NPHHATE NPEAYIPE/MTENBHBIE MEPBl MO MX HPUHYJUTENPHOMY OODYIUCHHIO C
COOITIOICHAEM TPEOOBAHMI TEXHUKH OE30TIACHOCTH;

- OHpPEACHMTh KOMIUIEKC Mep MO0 NOBbleHHI0  3((HEKTUBHOCTH
PeanM30BaHHBIX MEPONPUATHIA (Tak AN arpojieCOMENTMOPATABHBIX MEPOIPUATHH
9T0 MOryT OBITh: BHECEHHE YAOOpEHWi, 3aMeHa BHJOB, MOPOJ HACAKICHHIA,
3aMeHa cybcTpara M ero 3akpervieHne 1 1p. ).

9.1.4 Buabl re0TEXHMYECKOr0 MOHUTOPHHTA KIACCHPUIIMPYIOTCS:

- mo ¢opMe TpeNOCTABICHHS HWHGOPMAIMH B TCYEHWE BPEMEHH
(IeprOMYECKHif M HEMPEPBIBHBIH ),

- mo HabmoAaeMoMy OOBEKTY (MOHHUTOPHHI CKJIOHOBBIX IPOLECCOB H
MOHHUTOPHHT COOPYKEHHH).

9.1.5TIpu nepuoaMuYECKOM MOHHTOPHHIE W3MEPEHHUS HEOOXOIMUMBIX
[IapaMeTPOB OCYIIECTBISIOTCS CHEIMAIMCTAME HEMOCPEACTBEHHO HA YYacTKe
gepe3 ONPCAC/ICHHBIC MPOMEKYTKH BPEMEHH. I[lepHOOUIHOCTD HM3MEPEHIH
YCTaHABIMBAETCS MPOTPaMMOM W MOXKET M3MEHATHCS B MpOLECCE BEACHUS
MOHUTOPHHTA.

Ilpy HEMpepHIBHOM MOHHTOPHHTE B aBTOHOMHOM PEXHME BBIIOTHIETCS
cbop, 06paboTka, HAKOTJICHHE ¥ mepefada UHGopMaumMu O COCTOSHUM CKIIOHA M
COOPYXEHHMS B WCIOJHUTENBHYK)  OPTaHU3alMI0  HEOPEPHIBHO WIM  C

MHWHHAMAJIBHBIMH HHTCPBAJIAMH BPEMCHU UIS IPUHATHAA ONCPATHBHBIX pemeHHﬁ.
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9.1.6 MOHHUTOPUHT CKJIOHOBBIX ITPOLIECCOB BKIIOYAET B ce0s CHUCTEMY
POKUMHBIX HaOMIOACHMH 32 W3MEHEHHEM COCTOSIHUS OTKOCOB (CKJIOHOB) H
Pa3BUTHEM OIACHEIX TI'COJIOTMYECKUX MPOLECCOB (3pO3uH, OOBANOB, BLIBAJIOB,
OCHITIEH U T. 1L.).

MOHHTOPHHT CKJOHOBBIX IPOLIECCOB BBINOJHIETCS HAa 0OBAJOOMACHBIX
OTKOcaxX (CKIOHAX) KaK B €CTECTBCHHOM COCTOSHHMY, TAK U C PEAM30BaHHBIMH
MEPOTPHUATHIMA TPOTUBOOOBABHON 3aALMTHI (CMOHTHPOBAHHBIMH MOKPOBHBIMH
CeTKaMy,  BEIIOMHEHHBIM  ITHEBMOHAOPBI3IOM,  arpojecoMENUOPaTUBHBIMH
MEPONPHUATHIMA H ApP.). MOHHTOPUHI CKIIOHOBBIX TPOLECCOB, KAaK MPABUIIO,
IIPeIyCMAaTPUBAIOT [EPUOJUYECKUM, C NPUMEHEHHEM CpEICTB BU3YAJIBHOIO U
HHCTPYMEHTAIBHOIO KOHTPOJISL.

9.1.7 MOHHUTOPHHT COOPYXEHUM BKIIOYAET B ceOs BCe BUbI HAOMIOACHHIH 32
COCTOSIHMEM KOHCTPYKIWI IPOTHBOOOBANBHBIX COOPYKCHHIA, B T. 4. M3MEPEHHE
Jehopmanuii coopy>keHHi (OcamKH, KPEeHBI, TOPU30HTATBEHEIC CMETICHUS M 1p.),
(vkcarmto W HaOmoneHHe Oe(EeKTOB M TOBPEXKACHHI (TPEmMHEL, KOPPO3H,
Pa3phIBEL CETOK U TPOCOB); U3MEPEHUE YCHITUTT B AaHKEPHBIX KOHCTPYKIMAX H T. II.

MOHUTOPHHT COOPY>KCHHIA BBIOIHAECTCS B COOTBETCTBUM € PEKOMEHIAIUAMU
II0 MOHUTOPHHIY COOTBETCTBYIOIIMX TUIIOB COOPYKECHHI M IIPEIYCMATPUBACTCS
Kak  ICPUOJAMYECKMM, C  NPUMEHEHHEM  CpPEICTB  BH3YyAIbHOTO
HHCTPYMEHTAIBHOTO KOHTPOJIS, TaK M HENPEPHIBHBIM, C TPUMEHEHHUEM
ABTOMATU3HPOBAHHBIX CHCTEM.

MOHMTOPHHI MAaCCHBHBIX W AHKEPHBIX YACPXKUBAIOIIUX COOPYXKEHHH, a
TAKKE MAaCCHBHBLIX YIIABIMBAIOLIUX COOPY)KEHHH ClieQyeT BBIMOJHATH B
cooreeTcTBHU ¢ Tpebopanusvu [2], TOCT P 31937 u pexomenpauusmu [23].

MOHMTOPHHI NPOMYCKAIOIMUX COOPYXEHHIt — rajepeii M 3cTakaj ciaeayeT
BHINIOJIHATE B COOTBETCTBHU C PEKOMEHAALMSMH HOPMATHUBHBEIX JOKYMEHTOB IO
MOHHUTOPHHIY COOTBETCTBEHHO TOHHENEH [24] 1 MOCTOBBIX coOpyskeHHit [25].

9.1.8 BusyayibHBI KOHTPOJIb NPM MOHHMTOPHHTE CKJIOHOBBIX IPOLECCOB H
TEXHHYCCKOM MOHHTODHMHIEC NPEAYCMATPUBACT PpEryJsipHbe O00CIEAOBaHUSL U

(doTopuKcaMIO € NOCHEAYIOIMM COMOCTABJICHHEM COCTOSIHHSL YYaCTKOB H
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coopyxeHui Bo BpeMeHu. PoToduKcanys BHMONHAECTCA ¢ GUKCHPOBAHHBIX TOYCK,
pacIoNoKeHNE KOTOPBIX — ONpefieNseTcs B paMKaX PEeKOTHOCLHPOBOTHOTO
obcenoBanns. Touku (orodukcanny Ha3ZHAYAIOTCS UCXOMSA U3 HEOOXOJAMMOCTH
noy4yeHus oToMarepHaos:

- O030pHBIX, ¢ OOWWMH U300pOKECHHAMH HAONIOJAEMOTO  CKJIOHA,
COOPYIKEHHUS;

- JCTABHBIX, C U300PaKECHUSAMH COCTOSHWS HEYKPCIUICHHBIX VYacTKOB,
NOKPOBHBIX CETOK, IIOKPBITUS W3 INHEBMOHAOpbI3ra, cyOcTpata M KOPHEBOI
CHUCTEMBl HACAKACHUH, HX OOINEro COCTOSHHS, OTHCIBHEIX KOHCTPYKIHH H
[OBPEKICHU B HUX.

9.1.9 IHCTpYMEHTAIBHBI ~ KOHTPOJIb IPA  MOHUTOPHHIE  CKJIOHOBBIX
IIPOLIECCOB U TEXHUYECKOM MOHUTOPUHIE IIPEyCMATPUBACT:

- TEOAe3MUECKUH KOHTPOJIbL TEPEMEIICHHi CKAIBHBIX y9YacTKOB H
COOpY)XEeHHMIT (TAloKe MOXET HPHMEHATHCS CIUTOMHOE JIA3epHOE CKaHWPOBAHHE
Y4YacTKOB),

- OTpeneieHNe TIEPEMENICHNH, PACKPBITHA TPCUIHH B COOPYXCHUSIX W
CKAJIBHEIX MACCHBOB C IIPHMEHEHHEM TPEIIWHOMEPOB, MOHTHPYEMBIX Ha
XapaKTepPHBIX yIacTKaXx;

- ONpedeneHrue HAKIIOHA COOPYIKEHMM, KPYMHBIX CKATBHBIX OTAECIBHOCTEH C
IpAMEHEHHEM HaKJIOHOMEPOB, MOHTHPYEMBIX Ha AX TTOBEPXHOCTH;

- ONpeleneHWe BEMMYMHBI HArpy30K M BO3HMKAIOWIMX HAMpPSOHKEHWH B
KOHCTPYKIMSIX COOPYIKEHMIL.

9.1.10 Cpox cnyxObl HW3MEPUTENILHBIX MPUOOPOB, YCTAHABIMBACMBIX HA
00BEKTEe MOHUTOPHHTA, IODKEH OBITh HE MEHEE JINTETFHOCTH MPOBEACHAS paboT
110 MOHUTOPHHTY. M3MepeHIe KaKA0ro napaMeTpa peKOMEHAYETCS OCYLIECTBIATh
He MeHee dUeM [BYMs MaTUdKaMH, NpHOOpaMH WM APYTUMH CPEICTBAMH
H3MEPEHNSL.

9.1.11 IIpu M3MEHEHNH BHEITHUX YCIIOBHUI OKpy>Karomiel cpebl HeoOX0uMO
obecniednTs CTAOMIBHOCTH MAPaMETPOB  M3MEPHTEIBHBIX  yCTpoiicTB. [lpn

HEOOXOJUMOCTH CJIefyeT BHOCHTb MONPABKH B PE3yJbTaThl HM3MEPEHUl B
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3aBUCUMOCTH OT HM3MEHEHUS TEMIEPaTypbl, BIAKHOCTH BO3lyXa H JPYIUX
(haxTOpOB.

9.1.12 BuzyanbHblii M HHCTPYMEHTAJbHbIA MOHMTOPUHI PEKOMEHIYETCA
BBITIOJTHATE JI0 HadajIa ¥ BO BPEMS CTPOUTEIBCTBA — €XKEMECIIHO, 3aTEM B T€UYEHHE
OIHOTO roja — He PEKE OJHOIO pa3a B MECHL, IIPH YCTAHOBIIEHUH YCTOHYHBOIO
COCTOSIHUSI CKJIOHA — HE PEXKE ABYX Pa3 B IOJL.

9.1.13 B oTmameHHBIX, TPYAHOAOCTYIHBIX Y4aCTKaX, a TAKOKE HA YYACTKax
MOBBIIIIEHHOTO PHCKA CKaIbHO-OOBAJLHBIX SIBIICHWI PEKOMEHJIETCS BBINMOIHATH
HEMPEPBIBHBIA MOHUTOPUHI. HenpepbiBHbIA MOHMTOPUHI, KaK OPABUIIO, CIENYET
MpeaycMaTpuBaTh Ui TMOKMX YJIABIHBAIONIMNA M MPOMYCKAOMMX COOPY>KEHHHA.
Hdns BBITIOJTHEHHS HENPEPHIBHOTO MOHHUTOPHHTA TIPUMEHSIOTCSH
aBTOMATHU3UPOBAHHBIE CHCTEMBI MOHUTOPUHTA.

B cocraBe aBTOMATH3UPOBAHHBIX CHCTEM OOBIYHO TIPUMEHSIIOT JATYAKH
(bukcupyomue:

- M3MCHEHUS TEOMETPHM KOHCTPYKIHWit (YAJIMHEHWE TPOCOB, HM3MEHECHHE
HAKJIOHA CTOEK, UX IIEPEMELLEHUE U 11P.),

- H3MCEHEHHE HArpy30K Ha KOHCTPYKIMIO (pocT ycuwimit B Tpocax,
(buKCHpYEMBIM HETIOCPEACTBEHHO AMHAMOMETPAMH, TEH30METPHUICCKHUH KOHTPOJb
H/IC B snemeHTax),

- cpabaThIBaHHE KOHTPOIBHBIX MEXAHU3MOB (CTPaXx0OBOYHBIE KOJIBIIA H TIP. ).
IMpuHIHT paGoThl aBTOMATU3MPOBAHHON CHCTEMBI MOHWUTOPHHIA 3aK/IFOYACTCS B
cOope W OTHpaBKe B JUCTIETYCPCKHUIA MyHKT 3HAUCHUI HAONIOIaeMEIX MapaMEeTPOB
WA CHTHAJIOB O NPEBBIIICHUH 3aJaHHBIX IIOPOTOBBIX 3HauyeHWil. Ha ocHoBaHmM
NOMyYeHHONH MH(OPMAIME JKCIUTYATHPYIOUIEH oOpraHmsaiueil MpPHHUMAIOTCS
COOTBETCTBYIOIINE YIPABIIAIONINE PEIICHUS.

9.1.14 ApToMaTH3UPOBAHHEIE  KOMIUICKCHI  CJIEAyeT, Kak  MPABHUIIO,
MpeyCMaTPUBaTh € ABTOHOMHBIM IMTAHHEM U 3HAYMTEIBHBIM MEPHOIOM
MEXCEPBACHOTO  OOCIY)KMBaHHA. OJIEMEHTHl aBTOMATH3WPOBAHHOM CHCTEMBI
JIOIDKHBI OBITH CHAaOXKCHBI 3aIUTON OT MEXAHMYECKUX MOBPEKIACHHM, a TaKoKe

NPenyCMATPUBaTh DEMICHWS MO 3alliTe OT JIOKHbIX cpabarbiBaduii. [lpu
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TIPOEKTHPOBAHKY CIIEAYET OTAaBaTh NPEANOUTEHAE PELICHUSM, 00ECTICUMBAIOIIIM
MHOTOKPaTHOE TIOBTOPHOE TIPUMEHEHUE Mociie cpadaTbiBaHusL.

9.1.15 Ong cOopa METCOPOIOTHIECKIX M KIMMATUIECKUX JAHHBIX HA YUaCTKE
B COCTaBE aBTOMATH3MPOBAHHBIX KOMILIEKCOB PEKOMEHIYETCS IMpEeaycMaTpHBaTh
aBTOHOMHbIE METEOPONIOrMYecKHe CTaHmuM. Kak mpaBuio, CIEAyeT NPUMEHSTbH
JIAaTYAKA W3MEPEHHUs TEMIIEpaTyphl, KOJIMYECTBA WU MEPUOJMYHOCTH OCAIKOB
(TEepMOMETPBI, TUIFOBUOMETPBI U ILTFOBUOTPAdEHI).

9.1.16TIpu BBOAE B OIKCIUIyaTalMI0 AaBTOMATM3WPOBAHHBIX CHCTEM
MOHUTOPHHIA  CIEAYET  IMPOBOAMTH HMX  IIyCKOHAAaAKy ©  IIPOBEPKY
paboTOCIOCOOHOCT ¢ HOATOTOBKOW HCIHOJHUTENBHBIX AKTOB B IIPUCYTCTBHU
CTEIUATTCTOB 3KCIUTYaTHPYIOIIEH OpraHu3alIliH.

9.1.17 MOHUTOPHHT OOBATOOMACHBIX YYaCTKOB M TNPOTHBOOOBAILHBIX
COOPY>KCHUH CHEAYyeT BBIMOJHATE C MPUBJICYCHUEM CIELHATH3MPOBAHHBIX
opranu3auuil. ITepBUdHbLA COOp JaHHBIX IO COCTOSHIIO 0OBAJOONACHOIO yUacTKa
U TPOTHBOOOBAIBHBIX COOPYXKEHMH HOMyCKaeTcs MepelaBarh, ¢ 00g3aTebHBIM
[IPOXOXKICHUEM CHENUATU3UPOBAHHOMN TIOATOTOBKH, HETOCPE/ICTBEHHO

CIELUATHCTAM SKCILUTYaTUPYIOIUX OPraHu3alil.
9.2 IIpopunakTHyecKHe MepONPHSITHS

9.2.1 IlpounakTHUECKHE MEPONPUATHA MO TPEAYNPSKACHHIO TOPHBIX
0OBaJIOB JOJDKHEI BBINMONHATECS IyTeM CBOEBPEMCHHOM OYHMCTKH CKAJIBHBIX
OTKOCOB (CKJIOHOB) OT HEYCTOMYMBHIX B OOBAJIbHOM OTHOLICHHH OOJOMKOB
CKalbHOrO TpyHTa, OOpYIIEHHS KPYMHBIX CKAIBHBIX MACCHBOB, YIPOXKAOIIMX
oOBajamu.

9.2.2 O4ncTka TOPHBIX OTKOCOB (CKIOHOB) OT HEYCTOWYHBEIX CKATBHBIX
OTHENBHOCTEH JOIDKHA OCYINCCTBIATRCA B TEX CIyYasdX, KOrga VyIAICHHIO
NOMIeKaT OTJENBHEIE HEYCTONUMBBIE OONOMKH, mOAjarommecs o0paGoTke
CpeICTBaMI MaJIO MEXaHU3AIWH WITH BPYYHYIO.

O6pyl1eHne HeyCTOMUMBEIX KPYIHEIX TIIBIO M CKANBHBIX MACCHBOB CIEIYET

BBITIOJIHATH C IPUMEHEHUEM OYPO3BPBIBHEIX PabOT.
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9.2.3 BhINONHEHHE OUMCTKA CKAIBEHLIX OTKOCOB (CKIOHOB) OT HEYCTOWYHBBIX
B 00BaJbHOM OTHOIICHWH OOJIOMKOB JOJDKHO IPOEKTHPOBATHCS MOATAMHO B
3aBUCHMOCTH OT CTEHEHU OMACHOCTH, KOTOpas BBUIBJIAETCS B pPe3VJbTaTe
TIPEABAPUTENBHOTO OCMOTPAa OTKOCOB (CKJIOHOB) 00OOpIIMKamMK (BEpXoia3amHu).
Ocoboe BHHMaHHE CleAyeT YACIATb KylaypaM (paccelrHaM B CKJIOHE), TJe
IIPOMCXOMUT AaKKyMyJsaius OOJIOMOYHOIO Marepuana ¢ MOCHEHYIOIHM €ro
TPAH3UTOM BHU3 IO CKJIOHY

9241Ipu BBHIIONHEHWH MPOQPUIAKTAYECKAX MEPONPUATHH  JJOJDKHBI
YUUTBIBATHCS MEPHl MO 3alMTE ONM3JICKAUMX OOBEKTOB OT pa3pyllcHUd W
nedopmarmii. MecTo mpou3BOACTBAa PabOT JOIKHO OTPaKAATHCA, JOJKHBI OBITH
YCTaHOBJIEHBI TTPEYTPEIKAAFOIIHE 3HAKH.

OOGOOPIMKA JOJDKHEI UMETh JOMYCK K COOTBETCTBYIOIMM BHIAaM PaboT H

CNCHHATU3NPOBAHHOC CHAPSIKCHHUE.
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IIpunoxenne A
(o0s13aTE/ILHOE)

OnpenesieHHe pac4eTHBIX CKOPOCTeli IBHKEHHsI CKAJIbHBIX 00JI0MKOB

10 OTKOCaM (CKJIOHAM)

A.1 PacueTHble CKOPOCTH IBUKEHUS] OOJOMKOB CKaJIbHBIX TPYHTOB IIO FOPHBIM OTKOCaM
(ckJIOHaM) CJIeAYET OMpEeneNsaTh C Y4eTOM MX KOH(UIypaLuy, B 3aBUCMOCTH OT KOTOPOIl OHU
NOApa3AesiIoTCs Ha Yethipe tumna (I+1V).

A2 Tun I. OTkoCH! (CKIIOHBI) YCTYMUATOro Mpoduis ¢ OTAENBHBIMU YCTYIAMHU BBICOTOI
1m0 5™ (pucyHok A.l, a) u jomanoro npoduist ¢ OTHENBHbIMH YYaCTKAMU BIOJNB OTKOCA
(ckioHa) muHOM MeHee 10 M NpH pa3HULIE B yIiIaX KPyTH3HBI 10 5° (pucyHok A.1, 6).

PacueTHble cKOpOCTH IBIDKEHHS OOJIOMKOB MOXKHO OIPENENHTh KaK ANl OXHOOOpPa3HOrO
OTKOCa (CKJIOHa) IO CIPSAMIICHHOMY HpOoduiro (0 cpenHeMy YITly KPyTH3HBI OTKOca (CKIIOHA))

o opmyie

v, = oA, (A1)
roe € — Kod(duimeHT, omnpenessieMbiii B 3aBHCHMOCTH OT KPYTH3HBI OTKOCa (CKIIOHA)
o Tabnune A.1;
H — BbIcoTa maieHusi 0OIOMKOB CKaJIbHOTO MPYHTA, M.
A3 Tun II. Otkocs! (CKIOHBI) JTOMaHOTO NMPOGHIS C OTAEIbHBIMU YYaCTKaMH KPYTHU3HOM
or 30 go 60° npu anuHe y4acTkos 6onee 10 M M mpu pasHULE B YIIaX KPYTH3HBI CMEXKHBIX
y4acTkoB bonee 5° (pUCYHOK A.1, 6).

PacueTHble CKOPOCTH ABHIKEHUSI OOJIOMKOB ONpeneNsitoTces: o gopmyiie

Vp = %Si WH; —{H;1). (A2)

A4 Tun III. JlomaHble OTKOCHI (CKJIOHBI) C OTAENbHBIMH MMOJOTHMH YYaCTKaMH MPH yIjiax
KPYTU3HBI o MeHee 28--30° u kpyTIMU yuacTKamu ¢ a < 60° mpu niuHe yuactkos 6onee 10 M u
IIPH Pa3HUIIE B YITIaX KPYTH3HbI CMEXKHBIX y4acTKOB Oosee 5° (pucyHok A.1, 2).

PacueTHBIE CKOPOCTH PEKOMEHAYETCs OIpEeneNsiTh MO OTAEIbHBIM y4acTKaM C Y4ETOM
3aMeaJICHUs IBMKEHUS Ha TOJIOTHX dJIeMEHTaX OTKoca (CkioHa) (MeHee 30°). B KOHIE KaKAOTO

y4acTKa, KpOMe CaMOro BEPXHEr0, CKOPOCTb ONpenesieTcs mo GopmyJie

- 2 K. .
Yy, = \/V% +2gH;(1- K clga;), (A3)
THE Vo) =V, COS(Q, | — @), €CTH o, | >, ;
Youy = Vp-» €M, <a;
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I€ VikG-1)— CKOPOCTb B KOHLE [OJOrOro y4acTka oOTkoca (CKJIOHA). 3HaueHue

2g(1-K;.ctgoy) = & MpH yriiax otkoca (ckiioHa) a; = 30+90° onpenensiercs o tabnuue A. 1.

a) o) b g
H
E ‘
6) 2)
B Hi=h;+hy+h, H,
h
s Ho-n,n, H,

Vi Voo

-~
h
‘a2 ? H] 7h1
H;

awn6—runl, ¢ —tun II; e — tun 1T, 0 — Tam IV

Pucynox A.1 — Cxewmsl nonepeuroro npoguis amst Tunos -1V koHurypanmu ckioHa
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Ipu o; < 30° ko3 puuments K; HaxopsaTcs mo GpopmyIie

K; =0,0048¢; +0,416.

B mopoiBe BepXHEro KPyTOro y4acTka OTKOCA (CKJIOHA) CKOPOCTb PaCCUMTHIBAETCS [0

dopmyre (A.1).

O/IM 218.2.051-2015

(A4

Ta6auua A.1— Tabmuua onpenenenus koadduireHTa € B 3aBUCUMOCTH OT YIJIOB KPYTH3HBI O

JUTSL pa3In4HbIX YPOBHEl obecrieyeHHOCTH ™

Kospduuuenr & Koa¢duumenr ¢
o nipu obecneueHHOCTH p, %o npu obecneueHHOCTH P, %o
1 5 10 * 1 5 10

30 1,11 0,89 0,80 61 3,19 2,82 2,57
31 1,33 1,11 0,97 62 3,23 2,84 2,62
32 1,51 1,33 1,15 63 3,25 2,86 2,64
33 1,68 1,46 1,28 64 3,28 2,88 2,66
34 1,77 1,59 1,42 65 3,30 2,90 2,68
35 1,86 1,68 1,51 66 3,32 2,92 2,70
36 1,99 1,77 1,59 67 335 2,97 2,73
37 2,08 1,86 1,66 68 3,37 3,00 2,75
38 2,14 1,90 1,73 69 3,41 3,01 2,79
39 221 1,92 1,77 70 3,43 3,04 2,82
40 2,30 2,04 1,83 71 3,45 3,00 2,84
41 235 2,09 1,90 72 3,50 3,10 2,88
42 2,43 2,13 1,95 73 3,54 3,14 2,92
43 2.48 2,17 1,99 74 3,58 3,19 2,97
44 2,55 2,21 2,04 75 3,62 3,20 3,01
45 2,58 2,26 2,08 76 3,67 3,23 3,03
46 2.63 2,30 2,13 77 3,69 3,28 3,10
47 2.7 2,35 2,15 78 3,72 3,32 3,12
48 2.75 2,39 2,17 79 3,76 3,37 3,14
49 2,79 2,43 2,21 80 3,81 3,41 3,23
50 2.83 2,48 2,26 81 3,85 3,46 3,28
51 2,88 2,52 2,28 82 3,90 3,50 3,37
52 2,92 2,57 2,30 83 3,04 3,58 3,41
53 2,96 2,59 2,35 84 4,00 3,63 3,50
54 3,00 2,62 2,39 85 4,06 3,76 3,59
55 3,03 2,66 2,42 86 4,13 3,80 3,68
56 3,06 2,68 2,44 87 4,20 3,94 3,81
57 3,10 2,70 2,46 38 417 4,07 3,94
58 3,12 2,74 2,48 89 434 4,20 4,12
59 3,14 2,77 2,52 90 4,43 4,43 4,32
60 3,17 2,79 2,57

* ObecrieueHHOCTD CiieyeT NPUHUMaTh: 1 % — 1t aBTomMoOmIbHbIX mopor JA kareropu,

5% —1b, IB, II, Il u IV kareropuu , 10 % — V xareropuu (cm. TOCT 52398).
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A5 Tun IV. JlomaHble CKJIOHBI C OY€Hb KPYTHIMM y4acTKaMu mpu «; > 60° ¢ BBICOTOI
6omee 10 M (pucynok A.1, 0).

PacuerHast CKOPOCTH B MECTE DPACIOJIOKECHUS 3aIMUTHOIO COOPYXKEHUST OMPEHnEesAeTCsa 110

¢bopmyne
2 2
= +e5H
Vo=V, T2 (A5)
roe V, = — TaHIeHLMaIbHAs COCTABIIOLIAS CKOPOCTH OTPAKEHNs B TOUKe b;

vzm =(1- ﬁ')vn COS(O!I —a, ), (A6)

rae v, — CKOpPOCTb NafeHus o0IoMKa B Touke b, onpenensiemast o gopmyire;

v,=gH (A7)

A — k03 PUIIMEHT MTHOBEHHOTO TPEHUsI, MPHHUMAEMBbIil 1o Tabnuie A.2 B 3aBUCHUMOCTH

OT XapakTepa MOBEPXHOCTHOTO MOKPOBA U POAA MOBEPXHOCTHOTO CIOS TPYHTa Ha
y4aCTKe HeTIOCPEICTBEHHO Y TIOAOMIBEI KPYTOTO CKIIOHA.

A6IIpn HanuuMM Ha CKJIOHE pAacTUTENIbHOTO IIOKPOBA B BHAE TIYCTOTO MEJKOro
KyCTapHHMKa WJIH JleCa, 3HAYCHHS PAcHUeTHBIX CKOpOCTeil cienyer ymeHbmarh Ha 2040 % B
3aBUCHMOCTH OT INIOTHOCTH PaCTUTENBHOro MoxpoBa. IIpu 5TOM A neca HHMXKHIOIO I'PaHHUIY
ClleNlyeT, KaK MMpaBmJo, IPUHUMATD IIPH IIOTHOCTH HacaxneHuil Oonee 10 M?/ra, BEpXHIOWO —
mpu 25 m%ra u 6onee. IIMOTHOCTD HacaXKAEHUI OMpeneNnsieTcs Kak OTHOLIeHHe o0Iei rmiomany
CTBOJIOB ZIEPEBBbEB, U3MEPEHHBIX Ha BHICOTE 1,5 M OT MOBEPXHOCTH 3eMiH, K OOLIel miomanu
yuacTka. [T  CKIIOHOB CO CKaJbHBIMA OOHAKEHHUSMH pacHeTHble CKOPOCTH CleAyeT
yBemuuuBarh Ha 10+20 %.

A.7 IIpuMep OnpeneeHns: PACUETHBIX CKOPOCTEil ABIKEHHs] OOJIOMKOB CKaJIbHOTO TPYHTa

O OTKOCaM (CKJIOHaM) MpUBEeNeH B moxpasnene 1.

Tabauua A2 - Tabnuua onpeneneHusi KO3Q(PULNEHTOB BOCCTAHOBIEGHUA P M MTHOBEHHOTO

TpeHus A

IToBepXHOCTHBIH MOKPOB p A
CkaJibHble OOHAXKEHSI 0,7 0,1
I1noTHBIH KPyNHOOOJIOMOYHBII IeTOBUH 0,5 0,3
OpepHOBaHHAS I'J1aKasl IOBEPXHOCTD 0,3 0,1
PbixJiblii nenroBuil, 3acTpsiBLIE OOJOMKH CKJIBHOTO TPYHTA, OCBIITh 0,3 0,4
Ipu HernyOokoMm (MeHee 0,5 M) 3aleraHU KOPEHHBIX TPYHTOB 0.5 03
y TIOBEPXHOCTH OTKOCA (CKJIOHA) ’ ’
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Ipunoxenue b
(o0s13aTenIbHOE)

Omnpenesienne raGapuTHBLIX Pa3MepoOB NPOTHBOOOBAIBLHBIX Y/IABJIHBAIOIIHAX

COOpYKeHHui
B.1 Pacuer Ha nepeJieT yJABJIHBAIOIIHX COOPYKEHHH

b.1.1 Cxema pacueTHOIi TpaeKTOPUHM IBIDKCHHS OOJIOMKOB CKAJIbHBIX TPYHTOB H €€
OCHOBHBIE T€OMETPHUIECKUE 3JIEMEHTHI ITOKa3aHbI Ha puCyHKe b.1.
YpaBHeHUe pacueTHOH TPaeKTOPUU IPUHUMAETCs1 CIECAYIOIETO BUAA!

gx2
y=2 2.2
vy sin® for

+x-ctgfor, (B.1)
rIe g — yCKOPEHHUE CHIIbI TSXKECTH, M/C;

Vp — pacyeTHas CKOpOCTb, M/C;

Por— yron orpakeHus: 00JIOMKa CKaJIbHBIX IPYHTOB OT CKJIOHA IIPH MOCJIEIHEM ero CKauke

Iepes| COOPYIKEHHEM:
(24

200+ 2¢a| 1-
S N ~ )

3
Vp

Por , (5.2)

rae o — KpyTH3HA CKJIOHA (OTKOCa) Mepes COOPYKEHHEM, Tpaj.

=
X - /
il Ve Ve
A e
N = P ﬁOT -]
amax
/ o / Vn
: / / P
//
// X1=x¢/2
X0 |
!
y

PucyHok b.1 — Cxema pacuera Ha nepesier
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b.1.2 XapakrepHble T€OMETPUYIECKHE 3JIEMEHThI CKAuKa ONPENESAIOTCS IO CIASTYHOLIMM

(dopmynam:
—IIOJIHAsA AJIMHA CKAa4YKa:
2.2
2vy sin” Bor (tga —ctgBor)
xg = —2 : (5.3)
0= > :
g
—abcuucca TOYKM HAWOOJBUIEr0 BO3BBILIEHHs TPACKTOPHH CKAa4Ka HAJ| MOBEPXHOCTBIO
CKJIOHA:
X
x == (5.4)
2
—HanOOJIbILIAS NAJTHLHOCTD ITaJ{CHHUS
2 2
I vp(tga —cenfpr)”
2g - tga(l+ ctg’ for) (5.5)
—HauGoblIee BO3BbINIEHHE TPAEKTOPHH CKAUKa HAJl OBEPXHOCTBIO CKJIOHA!
Omax = 'max t84; (b.6)
—OpZ[I/IHaTa TpaeKTOpl/ll/l B cepem/u-le CKa4yKa.
2, 2
vy gla—ctg® Bor) ®.7)

2g(+ctg? for)

b.1.3 s pacuera Ha mepener ciayxar tabmunsl b.1, B.2 m B.3, cocTaBneHHble Ha
ocHoBaHuu ¢opmyn B.1+5.7.

Bb.1.4 Tabnuua B.1 comep:kuT pacueTHble 3HaueHHs yria for. JaHHble 3TOH Tabmuibl
TpeOyroTCsl NP COCTAaBJICHUM ypaBHEHMs pacuerHoil Tpaekropuu. IIpm momomu pacdeTHOMH
TPAEeKTOPUH OMpPENEISETCs MONOKEHHE TOYKH OMACHOTO yaapa 00JoMKa 00 OTKOC N CKIIOH M
U YCTaHABJIHBAIOTCS pa3Mepbl HEOOXONUMOH Cpe3KM HAaropHOrO CKJIOHAa IJisl CO3JaHus
ynaBiauBaromeld masyxu. Kpome TOro, MOCTPOGHHEM pacdeTHOH TPaeKTOPHM HPOBEPAETCS
IIPaBUNIbHOCTh BBIOPAHHBIX Pa3MEPOB COOPYKEHHS U3 PacyeTa Ha MepeieT.

b.15B Tabmune b.2 npuBeneHel pacueTHble 3HAY€HHs OTKJIOHEHHII TPaeKTOPUH
JIBIDKEHHST O0JIOMKOB OT OBEPXHOCTH CKJIOHA B TOPHU3OHTAJILHOM HANPABICHHUH /.. TabOmureit
b.2 MOXHO MONB30BATHCS, MPH ONpPEAeSeHHH IHPUHBI YIABIABAIOMUX IIOJOK, HEOOXOAUMOro
yJaJieHHsi COOPYXKEHHsI OT MOJOIIBbI HATOPHBIX CKJIOHOB BO M30€XkKaHHe MepeneToB 0OJIOMKOB
mpu obOBanax, a Takke MPH BBMUCIEHHWH BBICOTBHI YJABIHUBAIOLIETO COOPYXKEHHA Oimax U
TpeOyeMbIX CIBIKEK TPacchl aBTOMOOWJIBHOH JOPOrH B CTOPOHY OT HArOPHBIX CKJIOHOB Ui
yCTpPaHEeHUs! BO3MO)KHOCTH HaieHHs1 00JIOMKOB CO CKJIOHOB Ha IPOE3XKYIO YacTh.

B.1.6 B Tabnuue b.3 npuBonsaTcsa roTOBbIE YPaBHEHHUSI PaCUETHOH TPAaeKTOPUU JBHUXKEHMS
0OJIOMKOB CKaJIbHOrO TPYHTA MPH PAa3IMYHBIX YIJIAX KPYTHU3HBI OTKOCOB (CKJIOHOB) M Pa3JIM4HbIX

PACUYCTHBIX CKOPOCTAX Madaromnux 00JIOMKOB.
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Pacuernas Vron KpyTH3HBI 0TKOCA (CKIIOHA) Mepesi COOPYKEHHEM a, TPaj.
CKOpOCTb
BCTBOPE | hoy | 23 | 25 | 28 | 30 | 33 | 35 | 38 | 40 | 42 | 45 | 52 | 60
COOpYKe-
HUS V), M/C
10 103 | 103 | 103 {102,30| 102 | 100 | 100 [98,20(96,55(95,30|92,52|85,20(74,15
11 100 | 100 | 100 {9930 99 | 98 | 97 [95,15| 94 |92,30| 90 (82,50 72
12 7,11 97 | 97 96,30 [96,10] 95 [94,10[92,30[91,15]90,10[87,20(80,20 70
13 95 194,30(94,30| 94,45 192,45(92,30|91,45|90,10| 89 |87,30(85,12|78,25|68,15
14 08,06[92,38(95,15| 91,40 (91,20{90,15|89,25|87,50(86,40(85,20| 83 |76,20/66,23
15 01,30[90,52{90,20| 89,40 (89,10|88,15|87,20| 86 (84,42(93,25| 81 |74,34|64,53
16 00,04{89,12|88 48| 88 [87,20|86,30|85,30(84,20(82,50|81,31|79,25| 73 |63,30
165 | - | - | - 8658 = | - | - [ =1 =1-1-1-1 -
17 88,50(87,56|87,15| 86,27 [85,35|84,40|83,45(82,30(81,15| 80 |77,50|71,35|62,10
18 87,50/86,37(85,53| 84,58 | 84 |83,05(82,15| 81 (79,55(78,30(76,25(70,15|61,10
19 86,50(85,36|84,50| 83,47 (82,46|81,35|80,45|79,25(78,20| 77 | 75 | 69 | 60
19,5 - - - — - 180,52 - - - - - — -
20 86 |84,38|83,47|82,35(81,31|80,21{79,30| 78 | 77 |75,50(73,50|67,40| 59
21 [85,08(83,4782,49] 81,35 [80,28]79,14|78,10(76,47|75,44|74,32]72,30|66,38| 58
22 84,28/83,28|82,02| 80,41 (79,31|78,08| 77 |75,36(74,33|73,26|71,22|65,40|57,10
23 [83,54]82,19[81,15] 79,51 |78,24]77,13]76,11|74,30(73,26|72,18|70,20[64,39[56,15
24 83,16/81,38(80,34| 79,01 |77,49|76,17|75,16(73,37(72,30({71,16(69,21{63,44|55,29
25  [82,45[81,05[79,54] 78,25 [77.06]75,32]74,28]72,40]71,35|70,20(68,24[62,53]54,43
27 [81,45[80,01]78.48] 77,09 |75,50]74,06]72,5971,07|70,06|68,54]67,07|61,18]53,10
30 80,34|78,41|77,24| 75,35 |74,10|72,20{71,05|69,09| 68 [66,49|64,49]|59,11(51,20
32 79,54|78,08|76,37| 74,44 |73,18(71,19(70,06| 68 ]66,50(65,38(63,32|57,55|50,24
35 79 | 77 [75,35]73,37]72,08|70,06(68,42166,39(65,24|64,05|61,54|56,13|48,55
38 [78,20[76,11|74.45] 72,41 |71,07]69,03(67,39]65,25|64,08]62,45]60,32|54,42|47 35
40 77,55|75,45|74,17| 72,10 | 70,36|68,25|66,59|64,46|63,26(62,05|59,40|53,46 46,47
Tabnuna b.2 — PacuerHbie 3HAYECHUS OTKIIOHEHHI TPAEKTOPUH Jpyar
Pacuernas Vron KpyTH3HbI OTKOCA (CKJIOHA) TTepe COOPY KEHHEM a, Tpas.
CKOPOCTD
BOTBOPE 190 | 23 (25| 28 | 30 | 33 | 35 | 38 | 40 | 42| 45 | 52| 60
COOPYIKEHMS
Vp, M/C
10 47 49515052 | 53 |535]| 5,4 |545]| 5,5 |5,55] 56 |57| 5,8
11 48 (5105255 |56 |57]59/59]60 /(61|62 ]|63| 64
12 48 |5,15(535] 57159 |61 |63 ]64]65]66]67]69] 7,0
13 48 | 52 |54[59 |61 |64]66 6750697071 |75] 76
14 48 | 52 [545[595] 62|66 | 687173 |74] 75 [80] 815
15 48 | 52 |55[60|63 |68 | 70|74 (755(78| 79 [845| 87
16 48 [ 52 [55]60[635]69 [715] 76| 7.8 [82]83 |89 9,2
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Oxonyanue mabnuyor b.2

PacuerHas Yron KpyTH3HBI OTKOCA (CKJIOHA) MEPENT COOPYIKEHHEM «, TPal.
CKOpOCTb
B CTBOpE
COOp}’)Kel::-II/Iﬂ 20 | 23 [ 25| 28 [ 30 | 33 | 35| 38 | 40 |42 45 | 52 | 60
v, M/C
16,5 4,80 | 5,20 |5,50| 6,00 | 6,35 6,9 | 7,25|7,70 | 7,90 (8,30 8,50 | 9,10 | 9,45
17 4,80 | 5,20 15,50 6,00 | 6,35[6,95]7,30| 7,80 | 8,00 [8,40( 8,70 | 9,30 | 9,70
18 4,80 | 5,20 |5,50]| 6,00 | 6,35 [ 6,97 | 7,40 | 8,00 | 8,20 [8,60( 9,00 | 9,70 | 10,20
19 4,80 | 5,20 |5,50]| 6,10 | 6,35 [ 7,00 | 7,45 | 8,05 | 8,40 (8,80 9,25 |10,10 10,70
19,5 4,80 | 5,20 |5,50]| 6,10 | 6,35 [ 7,00 | 7,48 | 8,08 | 8,50 (8,90 9,40 |10,25[ 10,90
20 4,80 | 5,20 |5,50| 6,10 [ 6,35 | 7,00 | 7,50 | 8,10 | 8,60 [9,00| 9,50 |10,40( 11,10
21 4,80 | 5,20 [5,50[ 6,10 [ 6,35 [ 7,00 | 7,50 | 8,15 | 8,70 [9,20[ 9,65 [10,70] 11,50
22 4,80 | 5,20 |5,50| 6,10 | 6,35 [ 7,00 | 7,50 | 8,18 | 8,80 [9,35[ 9,80 |11,00( 11,90
23 4,80 | 5,20 |5,50| 6,10 | 6,35 [ 7,00 | 7,50 | 8,20 | 8,90 [9,40(10,00{11,20( 12,20
24 4,80 | 5,20 |5,50| 6,10 | 6,35 [ 7,00 | 7,50 | 8,20 | 8,90 [9,45[10,15|11,35[ 12,50
25 4,80 | 5,20 |5,50| 6,10 [ 6,35 | 7,00 | 7,50 | 8,20 | 8,90 [9,50]/10,25]|11,50( 12,80
27 4,80 ]5,205,50] 6,10 6,35 7,00]7,50]8,20]8,90](9,55[10,25[11,80] 13,35
30 4,80 | 5,20 |5,50]| 6,10 | 6,35 [ 7,00 | 7,50 | 8,20 | 8,90 [9,55[10,50|12,20( 14,10
35 4,80 | 5,20 ]5,50] 6,10 | 6,35 [ 7,00 | 7,50 | 8,20 | 8,90 [9,55[10,50{12,50| 15,15
40 4,80 | 5,20 |5,50] 6,10 | 6,35 [ 7,00 | 7,50 | 8,20 | 8,90 [9,55[10,50{12,50( 15,60

Tabnuna B.3 — YpaBHeHuUs: pacueTHON TPAEKTOPHH

PacuerHas Yron KpyTu3HBI 0TKOCA (CKJIOHA) TIepe]i COOPYKEHHUEM a, Tpai.
CKOPOCTb
5 CTBope 20 25 30
COOPYXKEHUS
V,, M/C
10 Y =0,0516x—0231x [V'=0,0516x"—0,231x Y =0,0512x° — 0,213x
15 Y =0,0218x° — 0,0262x [V =0,0218x° — 0,0058x Y =0,0218x° — 0,0145x
20 Y =0,01235x° + 0,07x [V =0,01245x" + 0,109x Y =0,01255x° + 0,149x
25 Y =0,008x° + 0,127x Y =0,0081x° + 0,178x Y =0,00825x" + 0,229x
30 Y =0,0056x" + 0,166x [V =0,00572x" + 0,224x Y =0,0059x° + 0,284x
35 Y =0,00416x"+ 0,194x [V =0,00426x" + 0,257x Y =0,00442x° + 0,322x
40 Y =0,00321x° + 0,214x [V =0,00331x" + 0,281x Y =0,00345x" + 0,352x
35 40 45
10 Y =0,0505x° - 0,176x |V =0,0497x° — 0,121x Y = 0,0491x° — 0,05x
15 Y =0,02185x° + 0,0466x |V =0,022x" + 0,0928x Y =0,0223x° — 0,158x
20 Y =0,0127x°+0,185x  [F=0,013x" +0231x Y =0,0134x° + 0,29x
25 Y =0,00848x° + 0,278x |V =0,00872x° + 0,333x Y = 0,00908x* + 0,396x
30 Y =0,0061x° + 0,343x |V =0,00635x" + 0,404x Y =0,00665x° + 0,47x
35 Y =0,00461x° + 039 |V =0,00485x" + 0,458x Y = 0,00515x° +0,534x
40 Y =0,00363x° + 0,425x [V = 0,00384x" + 0,5x Y =0,00413x° +0,585x
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b.1.7Ipu wucnons3oBanuut tabnun B.1+B.3 Benu4MHB! [ygr, Omax U YTIABL for npH

NPOMEXKYTOYHBIX 3HAYEHUAX YIJIOB O U CKOpOCTeﬁ Vp, HE YKa3aHHbIX B OJTHUX Ta6JII/IL[aX,
JIOIYCKaeTCs ONPEAENATh 10 IMHEHHOI HHTEPIOIAIIHN.

B.1.8 JIna onpeneneHust BLICOTHI COOPYKEHUS, IIPOSKTUPYEMOIO Y MOAOLIBBEI HEBBICOKOIO
oTkoca uiu ckioHa (no 50 M) mpu kpyTusHe ero o 60° U 3aJaHHOM PacCTOSIHUU OT MOOLIBBI
OTKOCa JI0 3ajHell IpaHu COOpYKeHuH (LIMpUHE YJIABIUBAIOIIENH Ma3yxy), PEeKOMEHOyeTcs
MPUMEHSITh METOJ IIOCICHOBATENbHBIX IONBITOK A OTHICKAHUSA MOJOKEHUS TaKOH TOYKH Ha
OTKOCe, TIOcie yaapa B KOTOPYKO TPAaeKTOpHs IBHXKEHUsI 00JIOMKa CKaJbHOTO IPyHTa Oyner
nMeTh Haubomblilee BO3BBILIEHNE Hall YPOBHEM 3€MJIU B MECTe PACIIOIOXKEHUs VIIABINBAIOIIETO
COOPY>KEHHUS.

B.1.9Tlpumep pacuera Ha IepeleT YJIaBJIUBAIOIIEIO COOPYXKEHHUS IPHUBEACH B

noapazaene I'.2.

b.2 Pacuer Ha BBIKATBIBAHHE M MNOACKAKMBAHHME B MNA3yXaX YJABJIMBAIOIIHX

COOPYKeHHu M

B.2.1TIpu pacuere Ha BHIKATBIBAHHME OINpemeAeTCs HAUOONBbINAas BO3MOXHAS BHICOTA
Habera OOJIOMKOB CKaJIbHBIX IPYHTOB Ha BCTPEUHBIH OTKOC YyJaBJIHBarOLeH nasyxu. PacueTrom
Ha TMOACKAKMBaHWE OOJIOMKOB IIPOBEPSIETCSl BBICOTA OrPaJUTENLHOrO coopykenus. Ilo
MONYYEeHHBIM  3HA4YeHWsAM oOmpepeisieTcs IyOmHa  yiaBiuMBalomieii masyxu  (BBICOTa
OTPamUTETILHOTO COOPYIKEHIs).

b.2.2 JTns onpenenenust BoICOTBI Habera OGJIOMKOB Ha BHYTPEHHMIT OTKOC COOPYKEHUS
kpyrusHoii 1:0,75; 1:0,5 u 1.1 npu pacuere Ha BHIKATHIBAHHE CJEOYET HCMONB30BaTh rpadiK Ha
pucynkax b.3+b.6.

b231lpu Ha3HaueHWM IIONHOM INyOWHBI yNABIMBAIOIIMX COOpYKeHHUil (Tasyx)
HeOOXOIMMO YYHTBIBATh TE€XHWYECKUH 3amac, no0aBisis K MONy4aeMbIM PacueToM pa3Mepam
0,5+1 M B 3aBHCHMOCTH OT PacHeTHOH KpymHOCTH obsomka. Ilpu ero pacuerHoii xpymHOCTH
>1 ° 3amac cliefyeT NPUHUMATh He MeHee 1 M.

b.2.4Tlpu npuMeHeHUM YylaBIUBAKOIIEH IAa3yXxH € YCTPOIHCTBOM B BEpXHEH YacTH
BHYTPEHHEro OTKOCa BEPTHKAJBHOrO orpanuueHus (crenku) (pucyHok B.7) ee rabapurHbie
pa3Mepsl clienyeT Ha3Ha4aTh o Tabuue b.4.

B.2.5 Bo Bcex ciydasx moiy4deHHble rabapuTHbIE pa3Mephl YIaBIHBAIOIIMX Na3yX AOJDKHBI
OBITb NIPOBEPEHBI Ha HOCTATOYHYIO MX €MKOCTb. EMKOCTH yJaBIMBAIOLICH Ma3yxHu MPOBEPSETCS
Ha BMECTHMOCTb PacyeTHOro 00beMa Macchl CKaJIbHOrO 'PYHTA, MIPUHUMAEMOro PaBHbIM 15 M

Ha 1 M coopyxenus. Ilpu 3TOM pacueTHyIO IIIOLIANb ITOTIEPEYHOrO CEYEHHs YJIABIHMBAIOIIEH
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Ha3yXxu CJIeAyeT CUUTATh OT OTMETKH Ha 0,5 M Hike BepXa CTEHBI, Bajla WIH BepxHeil OpoBKH

IIyTEBOTO OTKOCA C PACTIOJNIOKEHHEM OOBAJIMBILIEICS FOPHOI MAcchl oA yriiom 20° K TOPU3OHTY.
b.2.6 I'abapuTHble pa3sMepbl 3arinyOJeHHBIX YJIABJIHBAIOMMX IOJOK M MyTEBBIX TpaHLIECH

HOOJDKHBI IIPOBEPATBCSA HAa BO3MOXHOCTbL TMNOACKaKHBAHUA 00JIOMKOB npu w“ux nageHuu 1o

bopmye:
2

h_ =—Lsing",
o = 2 S0P (5.8)

Ioe Ame — pacUeTHas BHICOTA MMOACKAKUBAHUSA OOIOMKA.
B5.2.7 Ilpumeps! pacuera Ha BbIKATbIBAHHE U MOJACKAKUBAHME B MAa3yxax YJIaBIHBAIOLIUX

COOPY>KEHHUI npuBeneHs! B noapazaenax .2 ul 3.

Tabauna b.4 — OnpeneseHre pa3MepoB yJIaBIHBAIOIINX Ma3yx

Kpyruzna PasMeps! yIaBIuBaOmux nas3yx, M

OTKOCa Z, C, h, h

0,4 0,7
: 2,0 0 0,4 2,5

1:1,5 0.4 0.9
4,0 0 0,6 2,5

0,4 1,1
. 2,0 0 0,8 25

1:1,25 04 13
4,0 0 1,0 2.5

IIpumeuanus

1 YKaSaHHLIC pa3MEpsl CripaBCIJINBLL AJ1A Ma3yX B JACTIOBHAJIbPHO-3JTKOBHAJIPHBIX TPyHTax.

2 TIpu HANMYHM BBHIXOAA KOPEHHBIX CKABHBIX TPYHTOB 3TH PasMepbl MPUMEHHMBI MPU YCIOBHH
YCTPOHCTBA aMOPTH3HPYIOMICH MOAYLIKH TOMMHOH HE MeHee 0,5 M.

3 TabmwaHoe 3HaueHwme A, cneayer yBenuumsaTh HA 0,2+0,5 M B 3aBHCHMOCTH OT PacU€THOTO

06beMa 00JIOMKOB CKaJIbHOTO TPYHTA.
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H°, M

p=0,3, 1=0,3
V=35

p=0,5,1=0,3;
p=0,3,1=0,3

(P\ rpan

PucyHok b.3 - padmk ans onpefeneHns BbiCOTbl Habera 06/10MKa Ha 0TKOC KpyTusHoi 1:0,75:
AN19 AHa NasyXu 13 CKasbHbIX FPYHTOB npn />=0,5 n 1 = 0,3 1 0TKOCa OTCbINKM U3 HECKa/TbHbIX
rpyHToB; nNpup = 0,3 11 =0,3; 4na fHa nasyxu u 0TKoca OTChbINKA N3 HECKa/IbHbIX TPYHTOB MNpw
p=>0,3n1=03

a
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H°, M

p=0,3,1=0,3;
p=0,5,1=0,3
17 35 m/c

30

25

20

15

a=T

@\ rpag

PrucyHok B.4 - 'pathmk ana onpeaeneHns BbicoTa Habera 06/10MKa Ha 0TKOC KpyTusHoi 1:0,75

92

npu AHe Nasyxu u3 HeckasibHbIX rPyHTOB (p = 0,3, X = 0,3) 1 OTCbIMNKe Basia U3 CKaJlbHOro

rpyHra (p = 0,5, X=0,3)
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Hc, m 30
4\
4 p=0,5,1=0,3;
/ p=0,3, x=0,3

-y p=0,3, x=0,3
/ \ T 40mlc

AL , 30

—

> 25
I 15740y

# 20

30 40 50 <\ rpag

PucyHok 5.5 - T'padivk ans onpegeneHns BbiCOTbl Habera 06/10MKa Ha 0TKOC KpyTusHoi 1:0,5

(0603HayeHns cM. Ha pucyHke b.3)
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it 30M/C

25
20
15

P\ rpag

PucyHok b.s - [pacuk gna onpegeneHns BbiCOTbl Habera 0610MKa Ha 0TKOC KpyTu3Hoi 1:1

PucyHok b.7 - PacueTHas cxema ynaBavBaloLLein nasyxm

C IOMaHbIM Oo4YepTaHMeM BHYTPEHHEI0 OTKOCa
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B.3 PacueT rabapuToB ynaBnunBatoLLMX TpaHLleli 1 NoNoOK ¢ 6opAropamMu U Gapbepamu
6.3.1 WLunpuHa ynasnmearoLLeil TpaHwen (NOAKW) NOHWU3Y Z onpefenseTcsa U3 BblpaXeHUs:

Z =1+05, (6.9)

rae /- [JanbHOCTb MafeHns 06/0MKa CKalbHOro rpyHTa OT MOAOLIBbLI OTKOCa (CKMOHA), M,

onpegensemasi No rpagukam pucyHok b.s .

/,m
a)

6)

a, 6, B- Mpu KpyTU3He oTKoca (CKM0HA) COOTBETCTBEHHO 59-"90°, 45-"58°, 33/-44°;
1- pns aBTomMo6unbHLIX gopor IA, 6, IB, II, 1l n IV kateropuu;
2 - Ana aBToMo6unbHbIX gopor V kateropun (FTOCT 52398)

PrucyHoK B.s - [paduk 415 onpefeneHns 4aibHOCTY NafeHns 06/10MKOB OT MO/OLLIBbLI 0TKOCA
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5.3.2 TnybuHa TpaHwen K BbicoTa 6Gapbepa wWnu 6Gopatopa MNONKW OMpeaensTca no
hopmyne:
hT =hc +\, (640)
roe  hc- BbicoTa mojckakvmBaHus 06/10MKa, onpegensemas no rpaguky (pUcyHok 5.9) unu no
topmyne hT=A-Hdj, B koTtopoii H - BbicOTa OTkoca, A u dT - mapameTpsl,
npuHumaemMble no Tabnuue b.5.
b5.3.3 FnybuHa TpaHwWen AOMKHA OblTb MPOBEPeHa pacyeTOM Ha BblKaTbiBaHWe. [lpu
BEPTMKA/NbHOM OTKOCE MPOBEPKY Ha MOACKAaKWBaHWe 06/10MKa CKanbHOrO TPyHTa MOXHO
BbIMOMHUTL No ¢opmyne (b.s), B 3TOM cny4vae raybuHa TpaHweu wam BbicoTa 6Gapbepa hr

[O/KHA Y0BNETBOPSATH YCI0BUIO

hT >hmax (B. 11)
1 - ona aBToMo6unbHbIX gopor IA, T, IB, I, 1l n IV kateropuu;
2 - 4na aBTOMOGUANbHbLIX gopor V kateropun (FOCT 52398)

PucyHok B.9 - 'pacuk gna onpegeneHns BblICOTbl NOACKOKa 06/10MKOB

Ta6nuuya b.5- 3HauyeHusa napametpos A ndT

3HaueHns napameTpoB
Knacc coopyxeHus

A dr
I, 11, 1l 0,00611 1,490
v, v 0,00382 1,545

6.3.4 MNpumep pacyeTa rabapuToB ynaBAMBaKOLWMX TPaHWel M MOAOK C GopatopamMu K

6apbepamu npusedeH B nogpasgene I.3.
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Onpenenexne BeJIAYHHBI YIAPHOIl CHIIbI B IJIyGUHBI IPOHHKHOBEHHS

Tabnuua B.1 — Onpenenenue BenuunHbI yaapHoi cunbl Py, kH

CKaJbHBIX 00JIOMKOB B aMOPTH3HPYIOILYIO OTCHINKY

O6bem CkopocThb najienus ToNMHA OTCHITIKH, M

0GIOMKOB, M° 06510MKOB, M/C 1,0 1.5 2,0 25 3,0
10 370 280 210 170 140

15 510 430 360 310 270

0,1 20 640 560 480 440 320
25 780 710 640 600 550

30 920 360 780 750 700

10 620 450 340 240 180

15 780 610 490 400 330

0,2 20 920 770 640 550 470
25 1060 910 780 680 590

30 1250 1100 960 860 770

10 830 580 440 310 240

15 1150 830 630 470 370

0,3 20 1210 1020 820 640 500
25 1460 1230 980 770 630

30 1680 1440 1180 960 300

10 970 680 500 370 270

15 1430 1000 740 540 420

0,4 20 1780 1260 950 690 530
25 1870 1530 1150 860 680

30 2430 1780 1380 1030 820

10 1120 300 600 430 340

15 1720 1170 840 600 470

0,5 20 2280 1520 1070 760 570
25 2670 1820 1330 940 710

30 3020 2100 1530 1120 860

10 1270 910 700 510 400

15 1960 1320 940 670 510

0,6 20 2520 1710 1180 330 620
25 3040 2080 1450 1000 740

30 3690 2420 1700 1180 880

10 1380 1000 760 570 450

15 2290 1500 1050 730 550

0,7 20 3040 1930 1330 900 660
25 3810 2380 1590 1080 790

30 4360 2760 1860 1270 930

0.8 10 1540 1090 820 600 470
15 2600 1660 1160 780 570
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Oxonuanue mabnuyvl B. 1

Obrem CxopocTb nageHus Tonmuza oTchInKy, M

0610MKOB, M’ 00710MKOB, M/C 1,0 1,5 2,0 2,5 3.0
20 3480 2140 1420 950 690

0,8 25 4320 2620 1720 1140 820
30 5110 3080 1990 1330 950

10 1650 1180 890 660 510

15 2870 1800 1230 820 600

0,9 20 3260 2360 1560 1000 710
25 4980 2910 1850 1200 850

30 5890 3420 2170 1400 —

10 1780 1270 960 710 550

15 3110 1950 1310 890 650

1,0 20 4430 2570 1640 1050 740
25 5610 3170 1980 1250 870

30 6660 3740 2300 1460 —

10 1890 1400 1050 820 650

15 3570 2200 1430 980 710

1,2 20 5170 2910 1800 1140 810
25 6850 3680 2200 1350 —

30 8200 4350 2550 — —

10 2010 1500 1140 890 710

15 3940 2400 1610 1050 750

1.4 20 5990 3260 1940 1220 840
25 8050 4140 2200 1430 —

30 9800 4920 2510 _ -

10 2100 1570 1190 940 750

15 4290 2590 1720 1120 800

1,6 20 6660 3540 2000 1280 —
25 9140 4540 2330 _ _

30 11320 5450 2740 _ —

10 2110 1600 1230 980 790

15 4550 2720 1760 1160 830

1,8 20 7020 3730 2200 1350 —
25 10220 4920 2600 - —

30 12770 5940 3090 — _

10 2120 1610 1270 1000 810

15 4780 2840 1850 1200 850

2,0 20 7380 3900 2280 1400 —
25 11250 5270 2730 — —

30 14240 6420 3200 — —

[Mpumeuanne - B rpadax, rac croaT mnpodepkw, yZapHas CHNa NPHHAMACTCA PABHOM

3HAYCHHIO €€ B MPEIBIAYLIEM CTOJNOLC MPH TEX XKEC PACUETHHIX MapaMeTpax (PacueTHON CKOPOCTH H

06BEME TANAIOIHX 00IOMKOB).
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aMOPTU3UPYIOLIYHO OTCBIIKY X, M

NPOHUKHOBEHUA
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CKaJIbHbIX

0DJIOMKOB

B

O6bem CxopocThb mafieHust TonmuuHa OTCHIKH, M

OGNOMKOB, M° 00JIOMKOB, M/C 1,0 1,5 2,0 2,5 3,0
10 0,06 0,12 0,18 0,27 0,34

15 0,13 0,19 0,28 037 0,45

0,1 20 0,18 0,27 0,38 0,49 0,60
25 0,25 0,38 0,42 0,61 0,71

30 0,34 0,52 0,64 0,76 0,85

10 0,09 0,15 0,22 0,29 0,36

15 0,15 0,23 031 0,40 0,49

0,2 20 0,21 031 0,43 0,56 0,67
25 0,28 0,42 0,56 0,71 0,86

30 0,36 0,54 0,70 0,88 1,05

10 0,12 0,17 0,24 031 0,38

15 0,17 0,25 035 0,45 0,56

0.3 20 0,23 0,33 0,47 0,62 0,76
25 0,29 0,44 0,62 0,80 0,99

30 0,37 0,57 0,77 1,00 1,22

10 0,14 0,20 0,26 0,32 0,40

15 0,19 0,28 0,39 0,50 0,62

0.4 20 0,23 0,35 0,52 0,70 0,90
25 0,31 0,46 0,67 0,89 1,12

30 0,39 0,59 0,85 1,12 1,42

10 0,16 0,22 0,28 0,35 0,43

15 0,20 0,30 0.42 0,54 0,66

0.5 20 0,25 037 0,56 0,77 1,02
25 0,32 0,48 0,70 1,00 1,38

30 0,40 0,61 0,90 1,26 1,66

10 0,18 0,25 0,30 037 0,44

15 0,22 0,32 0,45 0,58 0,75

0,6 20 027 0,39 0,59 0,85 1,14
25 0,33 0,50 0,78 1,10 1,54

30 0,42 0,63 0,96 138 2,06

10 0,19 0,27 032 0,38 0,45

15 0,23 0,34 0,47 0,62 0,78

0,7 20 0,28 0,41 0,63 0,92 1,23
25 0,34 0,52 0,81 1,20 1,75

30 0,43 0,65 1,00 1,52 2,24

10 0,20 0,29 035 0,40 0,46

15 0,24 0,36 0,52 0,68 0,86

038 20 0,29 0,43 0,68 1,00 1,33
25 0,35 0,54 0,85 1,30 1,92

30 0,44 0,67 1,10 1,64 2,46

10 0,21 0,31 037 0,42 0,47

0.9 15 0,25 0,38 0,55 0,72 0,90
20 0,30 0,45 0,72 1,07 1,45

25 0,36 0,56 0,90 1,40 2,06
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Oxonvanue mabnuyvl B.2

O6BeM CkopocThb maieHus TommuHa OTCHITIKH, M
0610MKOB, M° 06I0MKOB, M/C 1,0 1,5 2,0 2.5 3.0
0.9 30 0,45 0,69 1,14 1,80 —
10 0,23 0,33 0,40 0,44 0,48
15 0,26 0,40 0,58 0,78 0,95
1,0 20 0,32 0,47 0,74 1,16 1,75
25 0,37 0,58 0,94 1,53 2,50
30 0,46 0,71 1,16 1,94 —
10 0,25 0,36 0,43 0,50 0,56
15 0,28 0,43 0,63 0,88 1,16
1,2 20 0,33 0,50 0,83 1,33 2,00
25 0,38 0,60 1,06 1,76 —
30 0,47 0,73 1,24 — —
10 0,28 0,38 0,48 0,55 0,62
15 0,30 0,46 0,65 0,98 1,32
1.4 20 0,35 0,53 0,90 1,50 2,36
25 0,40 0,63 1,08 1,08 —
30 0,49 0,75 1,26 — —
10 0,30 0,42 0,55 0,60 0,68
15 0,32 0,49 0,83 1,10 1,47
1,6 20 037 0,55 1,02 1,68 —
25 0,42 0,65 1,20 — —
30 0,51 0,77 1,46 — —
10 0,32 0,45 0,57 0,68 0,76
15 0,34 0,51 0,85 1,22 1,70
1.8 20 0,39 0,57 1,04 1,85 —
25 0,44 0,67 1,22 — —
30 0,53 0,79 1,48 — —
10 0,33 0,47 0,62 0,77 0,90
15 0,36 0,53 0,87 1,35 2,00
2,0 20 0,40 0,60 1,06 2,02 —
25 0,45 0,69 1,25 — —
30 0,55 0,80 1,50 — —

IIpumeuanue — B rpadax, rae croar npouepku, riyOHHA IPOHHUKAHUS MPUHUMACTCS PABHON
3HAUCHHIO €€ B MPEABLAYINEM CTONOLE IPH TEX K€ PACUCTHBIX HapaMeTpax (PacueTHOH CKOPOCTH U

00BbeME maJamUX 0OJIOMKOB).
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Mpunoxexune I
(cnpaBo4HOE)

MprvMepbl pacyeToB

1 OnpepfeneHne pacyeTHbIX CKOPOCTEl ABUXEHUA 06/0MKOB CKalbHOro rpyHTa no

oTKocam (CKnoHam)

. 1.1 OnpefeneHne pacyeTHbIX CKOPOCTEN [ABMXEHWS 06/0MKOB CKa/fbHOr0 rpyHTa Mo
0TKOCaM (CK/10HaM) BbIMONHAEM MO METOAMKE, U3NOXEHHON B NPUIOXKEHUN A.

OnpefenMm  pacyeTHYH CKOPOCTb [BWKEHWS KaMHeid B CTBOPe COOPYXXEHWUs Mo
pacyeTHOMY MoMepeyHoOMY NPOPUII0 CKNOHa, NPeAcTaBNeHHOMY Ha pucyHke /1. CoopyxeHwue
3auimuaeT yyactok aBTomobunbHoi goporun Il kateropum (FTOCT 52398). CKMOH CO CKanbHbIMU
06HaKeHUsIMM obuiein BbicoTo 132,20 M. Mpodhuab CKAOHA NOMaHbIA, COCTOUT U3 4 y4acTKOB C
KpyTuU3Holi oT 35° fo 69° 1 nepenagom BbicoT oT 3,83 0 54,22 m.

1.2 OnpegenseM TWUMN KOHQWrypauum cknoHa - Il. Torga pacyeTHYyKH CKOpOCTb
ABWKeHNs 06/10MKOB onpegensem no gopmyne A.2, NpuHMMas 3HauyeHus KoadduumeHTa £ ¢

obecneyeHHOCTbIOp | % no Tabnuue A.::

[ 3
- Hayu4acTke :: aj =35°% £i=1,56 1/ = 46,25 ™; HO=. M;
- HayuacTke . : d2=60° £2=3,17; H2=74,15 m; # - = 46,25 Wm;
- HayuvacTke3: a2=31°; £7=2,08;#7?= 128,37 m;A2=74,15 wm;
- Hayu4actke 4: .- =69° £=5 . 1, A /= 132,20 m; A4? = 128,37 m.

PucyHok I'. 1- PacueTHbIli monepeyHblii Npodusb CKIoHa
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Pacuernas ckopocTs qBIDKEHUS 0OJIOMKOB:

v, =186J4625 + 317(/74.15 — 46,25 )+ 2,08(y128 37 — {7415

+341(/132.2 — 12837 )=12.65+5.74+5.66 + 0,57 = 24,62 c.

I'1.3 Jlnst cxyioHa co CKaJIbHbIMH OOHa)XKEHHSIMM B COOTBETCTBHH € A.6 yBeIHYHUBAEM
pacueTHyr0 CKOpocTh Ha 20 %o:
V,=12x24,62=2954 M.

IIpunnmaem c okpyrieHuem v,=30 m/c.

I'.2 Onpenenenne radapuTHbIX pa3MepoB NPOTHBOOOBAJIBHOIO YJIABJIHBAIOLIETQ

COOpY KeHHUs

I'2.1 OnpeneneHvie rabapuTHBIX  pasMepoB  MPOTUBOOOBAIBHBIX  YJIABJIHBAOIIHMX
COOpY>KEHHH BBITIOJNHSIEM IO METOAWKE, U3JIOKEHHOH B mpmiioxkeHnu b. I'abaputHeie pasmepbt
IIPOTHBOOOBATBHBIX YJIABINBAIOIIIX COOPYKEHUIH ONpPeaesIIOTCA:

- W3 pacuera Ha IIepeNeT COOPYKEHUIT;

- U3 pacveTa Ha BBIKATBIBAHUE U NMOACKAKWBAHHUEC B Ma3yxax coopymeHHﬁ.

VnaBnuBaromue Na3yxu IOMOJHUTENBHO IPOBEPAIOTCS Ha BMECTHMOCTb PacUeTHOTO
obObema rpyHra.

1'.2.2 BrinonHuM pacueT Ha Iepener AJs ciydasi, pacCMOTpeHHOoro B roapasaene b.1. Jlns
omnpeneseHus TpeOyeMoii BHICOTBI COOPYKEHHUS HalileM HauOOJbInee BO3BHIIIEHHE TPACKTOPHH
cKayka OOJIOMKAa HaJ TMOBEPXHOCTBIO CKJIIOHA Qg 110 Tabmune B.2 npu a;=35° u
v, = 30 M/conpenenymM HauGONBIIYIO NANBHOCTh MANCHUSA lnq = 7,5 M, Torma mo ¢dopmyne b.6

BBIYHCJIHM!

AOmax = Imaxt8or = 7,5x1g35°=5,25m.

IIpunuMas 3anac mo Bbicore 1 M, U OKpyrisisi B OOJBLIYIO CTOpOHY ¢ Mmoayyem 0,1,
MPHUHUMAEM BBICOTY COOPYXKEHUs HaJl IOBEPXHOCTBIO CKJIOHA 6,3 M.

I'2.3 Pacyer Ha BBIKATbIBAHHE BBHIITOJHHUM, IPHHAB KPYTH3HY OTKOCAa aMOpPTHU3HPYHOLLCH
orchinku 1:0,75; mo Tabnuue A.2 xk03(HIMEHTHI BOCCTAHOBIEHHS W MIHOBEHHOTO TPEHUs
MPUHUMAaeM Uil [Ha Ma3yXxH M OTKOCA OTCBHIIKH M3 HECKaJbHbIX TPyHTOB p = 03 u
A=0,3. ITo rpaduky Ha pucytke b.3 mpu v, = 30 m/c u ¢" = 35°uMeeM BbICOTY Habera KaMHs Ha
otkoc H°=5,25m.

B cootBerctBuu ¢ b.2.3 nmpuHMMaeM TeXHUYECKUI 3amac BeNMYMHOW 1 M, U, OKpyrJsis B
Oonbiyio cTopoHy ¢ MoayieM 0,1, mpuHIMaeM ryOHHY yiaBjiuBarolei nazyxu 6,3 m.

I'.2.4 BeimomHuM NIPOBEPKY €MKOCTH yIaBiuBamomed nasyxu. Jlnst 5TOro mocTpoum ee

CCUYCHUE B COOTBETCTBUH C pa3Mepamu, YCTAHOBJICHHBIMU IO pPeE3yJibTaTaM BBIIIOJTHEHHBIX

102



OJIM 218.2.051-2015
pacueroB. B coorBercTBHE ¢ B.2.5 emkocTh ynaBnuBaromed masyxu CleAyer NPUHUMATh HE
MeHee 15 M Ha 1 M JUIMHBI COOPYXXEHHUS, TaKUM O0OpPa3oM, pacyeTHas IUIOLIAAb HOHNEePEYHOrOo
CEUeHUs1 yNaBIMBAIOLICH Na3yxu JOJDKHA COCTaBUTb He MeHee 15 M2 Ilpu sTOoM pacuerHyio
IUIOMA/b MOMEPEYHOrO CEYEHUS YIaBIMBAIOIIEH Ma3yxH CYMTAEM OT OTMETKHM Ha 0,5 M Hibke
BEpXa CTEHBI, C PACHOJIOKEHHEM OOBaJMBIIEiCS TOPHOH Maccel Hof yriom 20° k TOPH30HTY.
IIpuMeHsss M3BECTHBIE TNPUEMBI, ONpENeNsseM pacuyeTHYI0 IUIOMAJb IOMEPEYHOr0 CEYEHHMS:

37> 15 M? — yCOBUE BBINOJHAETCA.

I'.3 OnpeneJenue raGapuTHBIX pa3sMepPoOB YJIABJIHBAKMIEH MOJKH ¢ 6apbepom

I'3.1 Onpenenenne raGapuTHBIX pa3MEPOB YJABIHBAIOLIEH TONKH ¢ Gapbepom
BBINOJIHSIEM 110 METOAUKE, U3JIOKEHHO! B PUIOKEeHUH b.

I'3.2 Onpenenum  rabapuTHble pasMepbl yIaBIUBAIOIIEH TMONKH C  OapbepoM,
3amumaroiel  ydactok asromobmipHol goporu Il kareropum (cm. T'OCT 52398).
VnaBnuBaroIas TMOJKa PaclIoIOAKEHA y MOAOIIBEI OHOOOPA3HOTO CKIIOHA KPYTH3HOH 43° n
BbICOTOH 20 M.

I''3.3 Io ¢opmyie b.9 onpenenum wuprHy yiaaBauBarOLiel MoaKu MoHU3y Z. st 3Toro
o rpaduky 1, 6 Ha pucyHke b.8 onpenenum nansHOCTh maneHus 06JOMKa CKATLHOTO TPYHTA OT
nopomBel ckioHa / = 2m. Torpa:

Z=1+05=2+05=25m

I'.3.4 1o dopmyne b.10 ompenenum paccTosiHUE OT JHA MOJKHU 0 Bepxa Oapbepa Ar. Jlnsa
storo mo rpaguxy 1 Ha pucynke B.9 onpenenum BbicoTy moackakusauus obyomka #1, = 0,5 M.
Torna:

hr=h.+1=05+1=15™m

I".3.5 BeinonHuM TpOBEpKYy BENHMYUHBI /7 HA TIOCKAKHBaHHE OOJIOMKA CKaJIbHOTO TPYHTA
no ¢opmyne b.8. Jlist aroro npeasapurensHo o dopmyne A.1 HalieM BENHYHHY Vp, IPUHUMAS
€ ¢p=5% obecneueHHoCcThIO  ans  aBromoOmnbHOM — moporm Il kareropum

(cm. 'OCT 52398). Torna:

v, =evH =2,1720 =97 mlc,

2 2
Vo . on_ 977 . °
=—Lging" = sin43°=33m.
hmax 28 4 2x98

Tak kax ycnosue b.10 He BBIMOIHAETCS, MPUHAMAEM C 3amacoM /ir = 3,5 >33 m.

103



OIIM 218.2.051-2015

[1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

104

®denepanbHbIi 3aKOH
Ne 384-@3
ot 30.12.2009 1.

CIT 13-102-2003

CIT 11-104-97

CIT 11-105-97 Yacts 1

CIT 11-105-97 Yacts I

CIT 11-105-97 Yacts III

CII 11-105-97 Yacts IV

CIT11-105-97 Yacte V

bubauorpadus

Texauueckuit pernamMeHT 0 0€30MACHOCTH 3MaHUI
U COOPYIKEeHUH

ITpaBuna 06¢cnen0BanNs HECYIHX CTPOUTEBHBIX
KOHCTPYKLHM 30aHUH B COOPY>KEHUH

HHKeHepHO-T€0AEC3NYECKIE U3bICKAHUS AL
crpoutenbeTBa. I'ocerpoit Poccnn. — M.: @I'VII
I, 1997. - 76 c.

HH)KeHEPHO-T€0NOrMYECKUE U3BICKAHUS JULS
crpoutenbcTea. Yactes 1. OOmue npasuna
npoussoacTsa pabot. I'occrpoi Pocenn. — M.
OI'VII LI, 1997. — 81 c.

HHxeHepHO-Te0I0rHYECKHE U3BICKAHNS [T
crpoutenbeTBa. Yacts II. [TpaBmia npoussoacrsa
paboT B paiioHax pa3BUTHS OMACHBIX
T€0JIOTHYECKUX H HHYKEHEPHO-TEOIOTHYECKAX
nipoueccoB. I"occtpoit Poccun. — M.: ®I'VIT LTI,
2000. - 100 c.

HHXeHepHO-Te0IOTHYECKIE U3BICKAHUS JUTA
ctpourenbcTBa. Yacts 111 [IpaBuna npousBoacTea
paboT B paifoHax pacnpoCTpaHEHU
crierduyeckux rpynToB. ['occtpoii Poccun. —
M.: @I'VII L1, 2000. — 80 c.

HH>KeHEPHO-T€0NOrMIECKIE U3BICKAHMS U1
crpoutenseTsa. YacTs IV, IIpaBuiia mpou3BoacTBa
pabor B paifoHaxX pacIpOCTPaHEHUS
MHOTOJIETHEMEP3TIBIX TPYHTOB. ['occTpoit Poccun.
—M.: ®I'VIT LI, 1999. - 62 c.

HH)KCHCPHO-FCOHOFI/I‘IGCKI/IC U3BICKaHWS OJIA
crpoutenbeTBa. YacTs V. [IpaBuia nmpon3BoacTea
pabot B paiioHax ¢ 0COOBIMH MIPUPOIHO-
TEXHOTCHHBIMH yCJIOBUAMH. ['occTpoii Poccnu. —
M.: ©I'VIT IIIIT, 2003. — 39 c.



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

O/IM 218.2.051-2015

CIT 11-105-97 Yacts VI HHXeHEPHO-TE0JIOTHUECKIE H3LICKAHMS JIs

BCH 506-88

BCH 167-70

O/IM 218.2.027-2012

IIITH Ne 22/43

M10.1/06

BCH 126-90

CTO HOCTPOM

crpoutesbeTBa. YacTe VI. IIpaBuna npou3BoAcTBa
reohu3nyecKux ucenenoranuiit. I'ocerpoit Poccun.
—M.: @I'VI1 LII1IT, 2004. — 54 c.

ITpOeKTHPOBAHUE H YCTPOWCTBO IPYHTOBBIX
ankepoB. MuaMonTaxcneuctpoii CCCP. —
M.:IILHTH Munmonraxkcnencrpos CCCP, 1989.
—26c.

TexHnYeCKHe YKAa3aHHS 10 POCKTHPOBAHUIO
HOJNOPHBIX CTEH IS TPAHCIIOPTHOTO
CTPOHTENBCTBA. MUHTPAHCCTPOH. —

M.: Oprrpanccrpoii, 1970. — 39 c.

MeToudeckne PeKOMEHIALMH 110 PacueTy U
HOPOEKTHPOBAHUIO APMOTPYHTOBBIX MO/IIOPHBIX
CTCH Ha aBTOMOOMITBHBIX JIOPOTax

TexHUYeCKNE yKa3aHUs 1O PUMEHCHHUIO
raOUOHOB JUIsl YCHIIEHHS 3EMIITHOTO MOJIOTHA. —
M.: MUMMT MunucrepeTsa nmyteii cooOnierus PO,
1988. — 140 c.

PyKoBOZACTBO 10 MPOEKTUPOBAHUIO
TIPOTHBOOTIOI3HEBBIX W MPOTHBOOOBAIBHEIX
3aIUTHEIX coopyxkeHuit. [IpoekTupoBaHme
IPOTUBOOOBAITEHEIX 3AIMUTHEIX COOPYKCHHI. —
M.: THUMC Munrpanccrpos, 1983

MeTroan4ecKue yka3aHus 0 IPOCKTUPOBAHUIO
3EMJITHOTO NIOJIOTHA (BBIEMOK) B
JIETKOBBIBETPHBAIOIIMXCS CKAJIBHBIX MOPOAAX. —
M.: ITHMKIC Muntpanccrpos, 1974. — 81 c.

PykoBOICTBO 1O MPUMEHEHHIO TOPKPET-OeTOHA
IIPY BO3BE/ICHUH, PEMOHTE U BOCCTAHOBJICHHA
CTPOUTEIBHBIX KOHCTPYKUMiT 30aHuit 1
coopyxeruit. — M.: OAO «LTHHUHTIpom3nauuii»,
2007.-32c.

Kpemienne BbIpabOTOK HAOPEI3rOCTOHOM 1
aHKEPaMU IIPH CTPOUTENBCTBE TPAHCIIOPTHBIX
TOHHEINEH U METPONOIHTEHOB.

— M.: BIITHrpancctpoii, 1991. — 70 c.

OcBoeHME OI36MHOTO IPOCTPAHCTBA.
VYKpeIieHne rpyHTOB HHBEKIMOHHBIME METOJaMH1

105



OIM 218.2.051-2015

[20]

[21]

[22]

[25]

[26]

106

2.3.18-2011

Cepnst 3.503.9-78

CHul1 12-03-2001

CHulI 12-04-2002

BCH 178-91

0O/IM 218.3.008-2011

OJIM 218.4.002-2008

B crponrenscTe. — M.: OAO [HHUUC «HUL]
«TonHenu u MeTpononuTensl», 2012. — 71 c.

KoHCcTpyKun# yKpEIeHns 0TKOCOB 3€MIITHOTO
MOJIOTHA aBTOMOOMJIBHBIX JOPOT 00LIero
none3oBaHus. Beimyck 0. Marepuansl ans
TIPOEKTHPOBAHUSL.
CoroznoprnpoexrMunTpancctposi CCCP.

BesonacHocTh Tpyaa B crpontensctee. YacTts 1.
O6ume TpedoBanus. I'occtpoit Poccnu. — M.
OI'VIT I, 2001. — 48 c.

BesomacHocTs Tpyaa B cTpoutenscree. Hacts 2.
CrpourenbHoe mpou3BoAcTBO. ['oceTpoit Poccuu.
—M.: ®I'VIT LI1IT, 2003. - 35 c.

HopMBbI MTPOEKTHPOBAHHUS U TIPOU3BOCTBA
OypOB3pHIBHEIX pabOoT NPH COOPYKEHHH
3eMJIHOrO moJiotHa. — M. [TTHUUC
MuHTpascceTpos, 2000. — 146 c.

PexoMenaalumn no MOHUTOPHHTY M 00CIIE0BAHHIO
TMOATIOPHBIX CTEH W YAEPKHUBAIOIINX COOPYKEHHUI
HA OIOJI3HEBBIX Y4aCTKaX aBTOMOOMIBLHBIX IOPOT.
Pocasronop. — M.: Undopmaeromop, 2011. — 47 ¢.

MeTOHYECKOE PYKOBOJICTBO IO KOMILIEKCHOMY
FOPHO-IKOJIOTHYECKOMY MOHUTOPHHTY TPH
CTPOMTENBCTBE U SKCIUTyaTaMK TPAHCIOPTHBIX
ToHHeNneH. — M.: YPAH UTIKOH PAH, HUTTWMIA
«Jleamerporunpotpanc», 2009. — 68 c.

PyKOBOACTBO 1O MPOBEACHUIO MOHUTOPHHTA
COCTOSHHS SKCIITyaTHPYEMBIX MOCTOBBIX
coopyxeHuid. — M.: ndopmastoaop, 2008. —
46 c.

MeToanueckne peKOMEHAALMH IO
OPOEKTUPOBAHUIO NPOTUBOOOBATEHBIX H
MPOTHBOIABUHHBIX Tajiepeil M 3cTaKa yist
IIPOIYCKA CKANBHBIX 00BAIOB B palloHax
CeBepHOii CTPOUTENBHO-KIUMATHYECKO 30HBL. —
M.: ITHUHC, 1972. - 42 c.



OJIM 218.2.051-2015

OKC 93.080.99

KimoueBsle cioBa: 00Bajl, OCHINb, HHXKCHEPHAsA 3allHTa, OPOTHBOOOBAIGHBIE
COODY)KCHHS, YKDPEIIMTENbHBIE COOPY)KEHHS, YJIABNMBAIONINE COOPYXXCHHA,
MOHHTOPWHT

PyxoBonmTens opraHnzauun-paspaboTynka
000 «HTII I'eolTpoekT»

HauMEHOBaHHE OpraHu3alHi

JlpekTop C. 1. Mauwii
JIOTATIOCTD JIMYHAs TIOJIIIHCH HHULMATEL, HaMITHs

107


https://meganorm.ru/Data2/1/4294815/4294815443.htm

